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YOLmos     I.    Farts  1>6. — Beport  of  the  Beeretary  of  War  and  all  other  reports  except 

those  of  the  Chief  of  Engineers  and  the  Chief  of  OrdnanM. 
YOLUKE    n.    Farts- 1-6. — ^Report  of  the  Chief  of  Engineers. 
YOimOS  m.    Beport  of  the  Chief  of  Ordnanee. 
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of  Santiago  and  Puerto  Principe,  Cuba,  1899. 


Digitized  by 


Google 


OONTEISTTS. 

(AlphAbetlcsl  iiid«x  will  be  found  at  the  end  of  each  put  or  voliiiatb] 


PART   I. 
OPFICBBS  OF  THE  CORPS  OF  ENGINEEBa 
Status,  obaagm,  and  distribntion  of  officers  of  corps,  8. 

THE  BOARD  OF  ENGINEERS 6 

BOARD  ON  TORPEDO  SYSTEM 5 

POST  OF  FORT  TOTTBN,  N.  Y.—U.  S.  ENGINEER  SCHOOL. -BATTALION 
OF  ENGINEERa— ENGINEER  DEPOT. 

Officer  in  oommand,  Maj.  John  G.  D.  E^nioht,  Oobfs  of  ENonncsBS— 

Post  of  Fort  Totten,  U.  S.  Engineer  School,  5;  Battalion  of  Engineers,  Engineer 
Depot,  6;  statement  of  funds,  7;  new  appropriations,  estimates,  8. 

EQUIPMENT  OF  ENGINEER  TROOPS  AND  CIVILIAN  ASSISTANTS  TO 
ENGINEER  OFFICERS 8 

FORTIFICATIONS. 

Pbojbot8,9;  temporary  defenses,  gnn  and  mortar  batteries,  10;  dynamite  batter- 
ies, 12;  range  and  position  finders,  preservation  and  repair  of  fortifications,  13; 
supplies  for  coast  defenses,  sea  walls,  and  embankments,  sites,  14;  submarine 
mmes.  National  Defense  appropriation  and  allotments,  15;  defenses  of  coasts  of 
Maine  and  New  Hampshire,  16;  Boston,  Mass.,  southeast  coast  of  Massachusetts 
and  Rhode  Island,  at^ew  Bedford,  Mass.,  and  Newport,  B.  L ,  18;  eastern  entrance 
to  Long  Island  Sound  and  coast  of  Connecticut,  19;  New  York  City,  20;  Delaware 
River,  22;  Baltimore,  Md.,  23;  Washington,  D.  C, 24;  Hampton  Roads,  Va.,  coast 
of  North  Carolina,  25;  coast  of  South  Carolina,  26;  coast  of  G^rgia,  Cumber- 
land Sound,  Ga.  and  Fla. ,  east  coast  of  Florida,  Key  West,  Fla. ,  27;  Tampa  Bay, 
Fla.,29;  Pensacola,  Fla.,  Mobile  and  Mississippi  Sound, 30;  New  Orleans,  La., 
&nd  Sabine  Pass, Tex., 82;  Galveston, Tex.,  Great  Lake», 83;  San  Diego,  Cal., 34; 
San  Francisco,  Cal.,  35;  mouth  of  Columbia  River,  Puget  Sound,  86;  estimates 
for  1900-1901,37. 

RIVER  AND  HARBOR  IMPROVEMENT& 

General  statement,  37. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  the  chabge  of  Majs.  R.  L.  Hoxie  and  S.  W.  Roessleb,  Corps  of  Enqi- 

NEERS— 

Lubec  Channel,  Me.,  44;  Moosabec  Bar,  Me.,  Narraguafirus  River,  Me.,  45; 
breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor,  Me.,  harbor  at 
Sullivans  Falls,  Me.,  46;  Union  River,  Me.,  47;  Bagaduce  River,  Me.,  48;  Pe- 
nobscot River,  Me.,  49;  Rockland  Harbor,  Me.,  51;  Carvers  Harbor,  Vinalhaven, 
Me.,  52:  Gorges  River,  Me.,  Kennebec  River,  Me.,  58;  Sasanoa  River.  Me., 
Portland  Harbor,  Me.,  55;  Saco  River,  Me.,  Cape  Porpoise  Harbor,  Me.,  58; 
Cocheco  River,  N.  H.,  59;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  60;  Exeter 
River,  N.  H.,  61;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  estimate  of  cost  of  improvement  of  Cape  PorpoioQ  Si^bor,  Me., 
examinations  and  surveys,  62. 
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In  the  charge  of  Coi^.  Ohab.  B.  Sutbb  and  S.  M.  Mansfield,  Ck)BF8  of 
Engineers— 

Newbnryport  Harbor,  Mass.,  Merriinac  River,  Mass.,  68;  Powow  River,  Mass., 
64;  Essex  River,  Mass.,  harbor  of  refnge,  Sandy  Bay,  Cape  Ann,  Mass.,  65;  har- 
bor at  Gloucester,  Mass.,  66;  harbor  at  Manchester,  Mass.,  repair  of  sea  wall  at 
Marblehead.  Mass.,  68;  harbor  at  Lynn,  Mass.,  69;  Mystic  and  Maiden  rivers, 
Mass.,  70;  Mystic  River,  Biaas.,  below  month  of  Island  End  River,  harbor  at 
Boston,  Mass.,  71;  Town  River, Mass.,  Weymonth  River,  Mass.,  75;  harbor  at 
Scituate,  Mass.,  76;  harbor  at  Dnxbnry,  Mass.,  harbor  at  Plymouth,  Mass.,  78; 
harbor  at  Provincetown,  Mass.,  harbor  at  Chatham,  Mass.,  80;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  estimate  of  cost  of 
improvement  of  Mystic  River,  Mass.,  examinations  and  surveys,  81. 

In  the  charoe  of  Maj.  D.  W.  Lookwood,  Corps  of  Engineers-- 

Harbor  of  refuge  at  Hyannis,  Mass.,  harbor  of  refage  at  Nantucket,  Mass,  82; 
harbor  at  Vineyard  Haven,  Mass.,  Woods  Hole  Channel,  Mass.,  84;  New  Bed- 
ford Harbor,  Mass.,  85;  Canapitsit  Channel,  Mass.,  Taunton  River,  Mass.,  86; 
Sakonnet  River,  R.  I.,  87;  Sakonnet  Point,  R.  I.,  Pawtucket  River,  R.  I.,  88; 
Providence  River  and  Narragansett  Bay,  R.  I.,  89;  removal  of  Green  Jacket 
Shoal,  Providence,  R.  I. ,  harbor  at  Wickf ord,  R.  I. ,  90;  Fall  River  Harbor,  Mass. , 
Newport  Harbor,  R.  I.,  91;  harbor  of  refuge  at  Point  Judith,  R.  I.,  entrance  to 
Point  Judith  Pond,  R.  I.,  98;  harbor  of  refuge  at  Block  Island,  R.  I.,  94;  Great 
Salt  Pond,  Block  Island,  R.  I., 95;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  examinations  and  surveys,  96. 

In  the  charge  of  Maj.  Smith  S.  Leaoh,  Corps  of  Engineers— 

PawcAtuck  River,  R.  I.,  and  Conn.,  97;  harbor  of  refuge  at  Stonington,  Conn. ,  99; 
Mystic  River,  Conn.,  100;  Thames  River,  Conn.,  102;  Connecticut  River  below 
Hartford,  Conn.,  104;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  106; 
New  Haven  Harbor,  Conn.,  107;  breakwaters  at  New  Haven,  Conn.,  109;  Housa- 
tonic  River,  Conn.,  110;  Bridgeport  Harbor,  Conn.,  112;  Saugatuck  River  and 
Westport  Harbor,  Conn.,  115:  Norwalk  Harbor,  Conn.,  117;  Five-mile  River 
Harbor,  Conn.,  119;  Stamford  Harbor,  Conn.,  120;  harbor  at  Coecob  and  Mianus 
River,  Conn.,  122;  Greenwich  Harbor,  Conn.,  123;  estimate  of  cost  for  extension 
of  channel  of  Bridgeport  Harbor,  Conn.,  124;  examination  and  survey,  125. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Bentaurd  and  Maj.  H.  M.  Adams, 
Corps  of  Engineers— 

Port  Chester  Harbor,  N.  Y.,  125;  Mamaroneck  Harbor,  N.  Y.,  126;  Larchmont 
Harbor,  N.  Y.,  127;  East 'Chester  Creek,  N.  Y.,  Bronx  River,  N.  Y.,128;  Matti- 
tuck  Harbor,  N.  Y.,  129;  Port  Jefferson  Harbor,  N.  Y.,  130;  Huntington  Harbor, 
N.Y.,131;  Glencove  Harbor,  N.  Y.,  132;  Flushint?  Bay,  N.  Y.,  133;  East  River 
and  Hell  Gate, N.  Y.,  184;  Harlem  River,  N.  Y.,  135;  Newtown  Creek, N.  Y.,  137; 
Wallabout  Channel,  N.  Y. ,  138;  Canarsie  Bay,  N.  Y. ,  139;  Browns  Creek,  Sayville, 
N.  Y.,  Patchogue  River,  N.  Y.,  140;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  survey  of  Wallabout  Channel,  N.  Y. ,  141 ;  exami- 
nations and  surveys,  142. 

In  the  charge  of  Maj.  H.  M.  Adams,  Corps  of  Engineers— 

New  York  Harbor,  N.  Y.,  142;  Bay  Ridge  Channel,  the  triangular  area  between 
Bay  Ridge  and  Red  Hook  channels,  and  Red  Hook  and  Buttermilk  channels,  in 
the  harbor  of  New  York,  144;  Gowanus  Creek  Channel,  New  York  Harbor,  146; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  survey 
of  East  Channel,  New  York  Harbor,  from  Narrows  to  the  sea,  147. 

In  the  charge  of  Col.  J.  W.  Barlow  and  Lieut.  Col.  A.  M.  Miller,  Corps 
OF  Engineers— 

Channel  between  North  and  South  Hero  islands,  Lake  Champlain,  Vt.,  harbor  at 
Burlington,  Vt.,  148;  Otter  Creek,  Vt.,  149;  Narrows  of  Lake  Champlain,  N.  Y. 
and  Vt.,  150;  Hudson  River, N.Y.,  151;  Saugerties  Harbor, N.Y.,  153;  harbor  at 
Rondout,N.Y.,harboratPeekskill,N.  Y.,154;  Passaic  River,  N.  J.,  155;  channel 
between  Staten  Island  and  New  Jersey,  156;  Elizabeth  River,  N.  J.,Raritan 
River,  N.  J.,  157;  South  River,  N.  J.,  158;  Raritan  Bay,  N.  J.,  159;  Matawan 
Creek,  N.  J. ,  Keyport  Harbor,  N.  J. ,  160;  Shoal  Harbor  and  Compton  Creek,  N.  J. , 
161;  Shrewsbury  River,  N.  J.,  Manasquan  River,  N.  J.,  162;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and  sur- 
veys, 164. 
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In  thb  chaboe  of  Lieut.  Col.  G.  W.  Raymond,  Corps  of  Bnoinbbrs— 

Delaware  River,  N.  J.  and  Pa.,  164;  harbor  between  Philadelphia,  Pa. ,  and  Camden, 
N.  J.,  168;  Schuylkill  River,  Pa.,  169;  ice  harbor  at  Mai*cu6hook,  Pa.,  constmc- 
tion  of  iron  pier  in  Delaware  Bay  near  Lewes,  Del.,  171;  Delaware  Breakwater, 
Del.,  172;  harbor  of  refnge,  Delaware  Bay,  Del.,  173;  RancocasRiver,^.  J.,174; 
Alloway  Creek,  N.  J.,  175;  Cooper  Creek,  N.  J.,177;  Mantna  Creek,  N.  J.,  178; 
Goshen  Creek,  N.  J.,  180;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  examinations  and  surveys,  182. 

In  the  charge  op  Wm.  F.  Smith,  United  States  Agent,  Major  of  Engi- 
nbsbs,  U.  S.  a.,  retired— - 

Wilmington  Harbor,  Del. ,182;  Appoquinimink  River,  Del.,  185;  Smyrna  River, 
Del.,  187;  Murderkill  River,  Del.,  188;  Mispillion  River,  Del.,  189;  Broadkiln 
Biver,  Del.,  inland  waterway  from  Chincoteague  Bay,  Va.,  to  Delaware  Bay,  at 
or  near  Lewes,  DeL ,  190;  Susquehanna  River,  above  and  below  Havre  de  Grace, 
Md.,  192;  Chester  River,  Ma.,  from  Crumpton  to  Jones  Landing,  Choptank 
River,  Md.,  193;  La  Trappe  River,  Md.,  194;  Warwick  River,  Md.,  195:  Broad 
Creek  River,  Del.,  196;  ifanticoke  River,  Del.  and  Md.,  197;  Wicomico  River, 
Md.,199:  Manokin  River,  Md.,  Pocomoke  River,  Md.,200;  Queenstown  Harbor, 
Md.,  Rockhall  Harbor  and  inner  harbor  at  Rockhall,  Md.,  201;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and  sur- 
veys, 202. 

In  the  charge  of  Col.  Peter  C.  Hains  and  Lieut.  Charles  W.  Kutz,  Corps 
OF  Engineers— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  208;  channel  to  Curtis  Bay,  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  204;  harbor  of  southwest  Baltimore 
(Spnng  Garden),  Md.,  removing  sunken  vessela  or  craft  obstructing  or  endang- 
ering navigation,  205. 

In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engineers— 

Potomac  River  at  Washington,  D.  C. ,  206;  Potomac  River  below  Washington,  D.  C. , 
Occoquan  Creek,  Va,,  209;  Aquia  Creek,  Va.,  210;  Nomini  Creek,  Va.,  211; 
Lower  Machodoc  Creek,  Va. ,  212;  Rappahannock  River,  Va. ,  218;  Urbana  Creek, 
Va.,  215;  harbor  at  Milford  Haven,  Va.,  216;  York  River,  Va.,  217;  Mattaponi 
River,  Va.,  218;  Pamunkey  River,  Va.,  219;  James  River,  Va.,  220;  protection 
of  Jamestown  Island,  Va.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  survey  of  Anacostia  River,  D.  C,  222;  examinations 
and  surveys,  323. 

In  the  charge  of  Maj.  Thos.  L.  Casey,  Corps  of  Engineers^ 

Harbor  at  Norfolk  and  its  approaches,  Va. ,  228;  Elizabeth  River,  Va. ,  224;  Western 
Branch  of  Elizabeth  River,  Va.,  Nansemond  River,  Va.,  225;  Appomattox  River, 
Va.,  226;  harbor  at  Cape  Charles  City,  Va.,  227;  Nandua  Creek,  Va.,  waterway 
from  Norfolk,  Va. ,  to  the  sounds  of  North  Carolina,  228;  inland  water  route  from 
Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  229;  Eden- 
ton  Bay,  N.  C.  230;  Roanoke  River,  N.  C,  231;  Pasquotank  River,  N.  C, 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  esti- 
mate of  cost  of  dredging  Deep  Creek  Branch  of  Elizabeth  River,  Va.,  exami- 
nations and  surveys,  232. 

In  the  charge  of  Cafts.  W.  E.  Craighill  and  E.  W.  Van  C.  Lucas,  Corps  of 
Engineers— 

Ocracoke  Inlet,  N.  C,  238;  Fishing  Creek,  N.  C,  Pamlico  and  Tar  Rivers,  N.  C, 
234;  Contentnia  Creek,  N.  C,  235;  Trent  River,  N.  C,  236;  Neuse  River,  N.  C, 
inland  waterway  between  Newbem  and  Beaufort,  N.  C,  237;  harbor  at  Beau- 
fort, N.  C,  238;  inland  waterway  between  Beaufort  Harbor  and  New  River, 
N.  C,  New  River,  N.  C,  239;  Black  River,  N.  C,  240;  Northeast  (Cape  Fear) 
River,  N.  C,  Cape  Fear  River  above  Wilmington,  N.  C,  241;  Cape  Fear  River 
at  and  below  Wilmington,  N.  C,  242;  Town  Creek,  Brunswick  County,  N.  C, 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  244. 
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In  the  charge  of  Maj.  E.  H.  Ruffnbb,  Cobps  of  Engineers— 

Waccamaw  River,  N.  O.  and  8.  C,  345;  Little  Pedee  River,  S.  C,  Qreat  Pedee 
River,  S.  C,  246;  Georgetown  Harbor,  S.  C,  Winyah  Bay,  8.  C,  247;  Santee 
River,  8.  G. ,  249;  Wateree  River,  S.  C. ,  2oO;  Congaree  River,  S.  C. ,  251 ;  Congaree 
River,  8.  G. ,  between  Golnmbiaand  Granby,  Charleston  Harbor,  including  Mount 
Pleasaut  and  8allivan  Island  shore,  8.  C.,  252;  Wappoo  Cnt,  8.  G.,  253;  Beaufort 
River,  8.  G. ,  removing  sunken  vessels  or  oraf  t  obstructing  or  endangering  naviga- 
tion, 254;  plan  and  estimate  for  improvement  of  entrance  to  Charleston  Harbor, 
8.  G.,  examinations  and  surveys,  255. 

In  the  charge  of  Capt.  GAssros  E.  Gillette,  Corps  of  Engineers— 

8avannah  Harbor,  Ga. ,  255;  Savannah  River,  Ga.,  between  Savannah  and  Augusta, 
257;  Savannah  River  above  Augusta,  Ga.,  259;  Doboy  Bar,  Ga.,  Darien  Harbor, 
Ga.,  260;  Altamaha  River,  Ga.,  261;  Oconee  River,  Ga.,  262;  Ocmulgee  River, 
Ga.,  263;  Brunswick  Harbor,  Gki.,  264;  inside  water  route,  between  Savannah, 
Ga.,  and  Fernandina,  Fla.,265;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  266;  examination  and  survey,  267. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Bentaurd  and  Capt.  C.  H.  McELinstry, 
Corps  of  Engineers— 

Cumberland  Sound,  Ga.  and  Fla.,  267;  St.  Johns  River,  Fla.,  from  Jacksonville 
to  the  ocean,  269;  St.  Johns  River  at  Orange  Mills  Flats,  Fla.,  Volusia  Bar,  Fla., 
271;  Ocklawaha  River,  Fla.,  272;  St.  Augustine  Harbor,  Fla.,  Indian  River, 
Fla,  273;  harbor  at  Key  West,  Fla,  and  entrance  thereto,  275;  removing  water 
hyacinths  from  Florida  waters,  276;  dredge  for  river  and  harbor  improvements 
in  Florida,  plan  and  estimate  for  removal  of  water  hyacinths  from  the  navi- 
gable waters  of  Florida  and  Louisiana,  277. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Bentaurd  and  Capt.  Henrt  Jbrvet, 
Corps  of  Engineers— 

Caloosahatchee  River,  Fla.,  278;  Charlotte  Harbor  and  Pease  Creek,  Fla.,  279; 
Sarasota  Bay,  Fla.,  280;  Manatee  River,  Fla.,  281;  Tampa  Bay,  Fla.,  282;  Hills- 
boro  Bay,  Fla.,  284;  Anclote  River,  Fla.,  285;  Withlacoochee  River,  Fla.,  Suwa- 
nee  River,  Fla.,  286;  plan  and  estimate  for  improvement  of  Tampa  Bay,  Fla., 
287;  examinations  and  surveys,  288. 

In  the  charge  of  Maj.  F.  A.  Mahan  and  Capt.  C.  A.  F.  Flagler,  Corps 
OF  Engineers— 

Carrabelle  Bar  and  Harbor,  Fla.,  288;  Apalachicola Bay ,  Fla.,  280;  Apalachioola 
River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  290;  upper  Chipola  River, 
Fla.,  from  Marianna  to  its  mouth,  291;  Flint  River,  Gki.,  292;  Chattahoochee 
River,  Ga.  and  Ala.,  293;  Choctawha tehee  River,  Fla.  and  Ala.,  294;  La  Grange 
Bayou,  Fla.,  including  Holmes  River,  Fla.,  from  Vernon  to  its  mouth,  295;  har- 
bor of  Pensacola,  Fla.,  296;  Blackwater  River,  Fla.  and  Ala.,  297;  Escambia  and 
Conecuh  rivers,  Fla.  and  Ala.,  298;  Alabama  River,  Ala.,  299;  Coosa  River,  Ga. 
and  Ala.,  between  Rome,  Ga.,  and  the  East  Tennessee,  Virginia  and  Georgia 
Railroad  Bridge,  800;  between  the  East  Tennessee,  Virginia  and  Georgia  Rail- 
road Bridge  and  Wetumka,  Ala.,  801;  operating  and  care  of  canals  and  other 
works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  examinations  and  surveys, 
800. 

In  the  charge  of  Maj.  Wm.  T.  Rossell,  Corps  of  Engineers— 

Mobile  Harbor,  Ala.,  308;  Black  Warrior  River,  Ala.,  804;  operating  and  care  of 
locks  and  dams  on  Black  Warrior  River,  Ala.,  Warrior  River,  Ala.,  306;  Tom- 
bigbee  River  from  its  mouth  to  Demopolis,  Ala.,  806;  Tombigbee  River  from 
Demopolis,  Ala.,  to  Columbus,  Miss.,  307;  Tombigbee  River  from  Fulton  to 
Columbus,  Miss.,  Tombigbee  River  from  Walkers  Bridge  to  Fulton,  Miss.,  308; 
Noxubee  River,  Miss.,  Pascagoula  River,  Miss.,  809;  Pascagoula  River  and 
Horn  Island  Harbor,  Miss.,  310;  Chickasahay  River,  Miss.,  811;  Leaf  River, 
Miss.,  channel  from  Gulfport  to  Ship  Island  Harbor,  Miss.,  812;  Ship  Island 
Pass.  Miss.,  mouth  of  Pearl  River,  Miss. ,  313;  Pearl  River  below  Jackson,  Miss., 
314;  Pearl  River  between  Carthage  and  Jackson,  Miss. ,  Pearl  River  between 
Edinburg  and  Carthage,  Miss.,  815;  Boflrue  Chitto,  La.,  316;  survey  for  canal 
between  Warrior  River  and  Five-mile  Creek,  Ala.,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  surveys,  317. 
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In  the  ohaboe  of  Maj.  James  B.  Quinn,  Corps  of  Enginbebs— 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  Riyer,  817; 
Cnefancte  River  and  Bogne  Falia,  La.,  818;  Tickfaw  River  and  its  tributaries, 
La.,  810;  Amite  River  and  Bayou  Manchac,  La.,  820;  closing  crevasse  in  Pass  a 
Loutre,  Mississippi  River,  331;  improving  the  outlet  of  the  Mississippi  River  at 
Pass  a  Loutre,  Bayou  Lafourche,  La.,  823;  bayou  Plaquemine,  Grand  River, 
and  Pigeon  bayous,  La.,  325;  Bayou  Courtableau,  La.,  826;  Bayou  Teche,  La., 
827;  channel,  bay,  and  passes  of  Bayou  Vermilion,  La.,  828;  Mermen tau  River 
and  tributaries.  La.,  829;  mouth  and  i)asses  of  Calcasieu  River.  La..  880;  John- 
sons Bayou,  La.,  removing  water  hyacinths  from  Louisiana  waters,  332;  mouths 
of  Sabine  and  Neches  rivers,  Sabine  River,  Tex.,  883;  harbor  at  Sabine  Pass, 
Tex.,  835:  Homochitto  River,  Miss.,  survey  of  Southwest  Pass,  Mississippi 
River,  337;  examination  and  survey,  838. 

In  the  charge  of  Maj.  James  B.  Quinn  and  Capt.  C.  S.  Rich£,  Corps  of 
Enoinbbbs— 

Gtelveston  Harbor,  Tex.,  338;  deepening  the  channel  from  Galveston  Harbor  to 
Texas  City,  Tex.,  339;  improving  Galveston  ship  channel  and  Buffalo  Bayou, 
Tex.,  340;  operating  and  care  of  Morgan  Canal,  Tex.,  Trinity  River,  Tex.,  341; 
channel  in  West  Galveston  Bay,  Tex., 842;  mouth  of  Brazos  liiver.  Tex.,  Brazos 
River  between  Yelasco  and  Richmond,  West  Galveston  Bay  Channel,  Double 
Bayou,  and  the  mouths  of  adjacent  streams,  848;  Brazos  River,  Tex..  Aransas 
Pass,  Tez.,  344;  removing  sunken  vessels  or  craft  obstinicting  or  endangering 
navigation,  estimate  of  cost  of  improvement  of  Aransas  Pass  and  Harbor,  Tex., 
845;  estimate  of  cost  of  inoprovement  of  mouth  of  Brazos  River,  near  Yelasco, 
Tex.,  survey  of  Galveston  Bay  and  Harbor,  Tex.,  examinations  and  surveys,  346. 

WESTERN  RIVERa 

IH  THE  CHARGE  OF  MaJ.  J.  H.  WiLLARD,  CORFS  OF  ENGINBERS— 

Red  River,  La.,  Ark.,  and  Ind.  T.,  847;  Red  River,  above  Fulton,  Ark.,  849;  Cypress 
Bayou,  Tex.  and  La.,  Ouachita  and  Black  rivers,  Ark.  and  La.,  350;  Bayou 
Bartholomew,  La.  and  Ark.,  852;  Boeuf  River,  La.,  358;  Tensas  River  and  Bayou 
Macon,  La.,  854;  Yazoo  River,  Miss.,  356;  mouth  of  Yazoo  River  and  harbor  at 
Vicksburg,  Miss.,  357;  Tallahatchie  River,  Miss.,  858;  Big  Sunflower  River, 
Miss.,  359;  water  gauges  on  the  Mississippi  River  and  its  principal  tributaries, 
860;  surveys  and  examination,  862. 

In  the  charge  of  Capts.  W.  L.  Sibert  and  H.  C.  Newcomer  and  Lieut. 
RoBT.  McGregor,  Corps  of  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  862;  Arkansas  River, 
Ark.,  863;  White  River,  Ark.,  864;  Buffalo  Fork  of  White  River,  Ark.,  Upi)er 
White  River,  Ark,,  365;  Cache  River,  Ark.,  366;  Black  River,  Ark.  and  Mo., 
Current  River,  Ark.  and  Mo.,  367;  St.  Francis  River,  Ark.,  368;  St.  Francis 
River,  Mo.,  examinations  and  surveys,  869. 

In  THE  CHARGE    OF  MaJ.  ThOS.  H.   HaNDBURT  AND  CaPT.  EdW.  BuRR,  CORPS 

OF  Engineers— 

Removing  snags  and  wrecks  from  the  Mississippi  River  below  the  mouth  of  the 
Missouri  River,  Mississippi  River,  between  Ohio  and  Missouri  rivers,  370;  har- 
bor at  St.  Louis,  Mo.,  to  prevent  the  Mississippi  River  from  breaking  through 
into  Cache  River  at  Beechridge,  111.,  378;  examinations  and  surveys,  874« 

In  THE  charge  of  Capt.  C.  McD.  Townsend,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  Mississippi 
River  between  Missouri  River  and  St.  Paul,  Minn..  875;  operating  and  care  of 
Des  Moines  Rapids  Canal  and  Dry  Dock,  376;  operating  and  care  of  Galena 
River  improvement,  111.,  La  Crosse  Harbor,  Wis.,  examinations  and  sorveys, 
877. 

In  the  charge  of  Maj.  Frederic  Y.  Abbot,  Corps  of  Engineers— 

Mississippi  River  between  St.  Paul  and  Minneapolis,  Minn.,  878;  construction  of 
reservoirs  at  head  waters  of  Mississippi  River,  379;  operating  and  care  of  res- 
ervoirs at  head  waters  of  Mississippi  River,  Chippewa  River,  including  yellow 
banks.  Wis.,  380;  St  Croix  River,  Wis.  and  Minn.,  381;  Minnesota  River.  Minn., 
Red  River  of  the  North,  Minn,  and  N.  Dak.,  882;  bar  at  mouth  of  Warroad 
River,  Minn.,  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  384;  exami- 
nations and  surveys,  385. 
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In  the  charqe  of  Maj.  Fredbbic  V.  Abbot  and  Capt.  J.  C.  Sanpord,  Ck)RPS 
OP  Engineers— 

Miasonri  River,  between  Stabbs  Perry,  Mont.,  and  the  lower  limits  of  Sionx  City, 
Iowa,  385;  improving  Upper  Missonri  Biver  by  snagging,  393;  Yellowstone 
River, Mont,  and  N.  Dak.,  894. 

In  the  charge  of  Lncur.  Ool.  M.  B.  Adams  and  Maj.  Dan  G.  Kingman,  Corps 
OF  Engineers— 

Obion  River,  Tenn.,  894;  Forked  Deer  River.  Tenn.,  396;  Cumberland  River, 
Tenn.  and  Ky.,  below  Nashville,  897;  above  Nashville,  399. 

In  the  charge  of  Maj.  Dan  C.  Kingman,  Corps  of  Engineers— 

Tennessee  River  system,  Tennessee  River  above  Chattanooga,  Tenn.,  401;  below 
Chattanooga,  Tenn.,  403;  operating  and  care  of  Mnscle  Shoals  Canal,  Tennessee 
River,  French  Broad  and  Little  Pigeon  rivers,  Tenn.,  406;  Clinch  River,  Tenn., 
408;  Elk  River,  Tenn.  and  Ala.,  409;  survey  of  Elk  River,  Tenn.  and  Ala., 
examinations  and  surveys,  410. 

In  the  charge  op  Maj.  Wm.  H.  Bixby,  Corps  of  Engineers— 

Ohio  River,  410;  operating  snag  boat  on  the  Ohio  River,  operating  and  care  of 
Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  413;  movable  dams,  Ohio 
River,  414;  surveys  and  examinations,  417. 

In  the  charge  op  Maj.  Chas.  F.  Powell,  Corps  of  Engineers— 

Monongahela  River,  W.  Va.,  417;  Monongahela  River,  Pa.,  418;  operating  and 
care  of  locks  and  dams,  Monongahela  River,  harbor  at  Pittsburg,  Pa.,  419;  locks 
and  dams  at  Herr  Island,  head  of  Six-mile  Island,  and  at  Springdale,  Allegheny 
River,  421;  AlleghenyRiver,  Pa.,  432;  survey  of  Allegheny  River,  Pa.,  survey 
of  West  Fork  River,  W.  Va.,  examination  and  survey,  423. 

In  the  charge  of  Capt.  H.  F.  Hodges,  Corps  of  Engineers— 

Muskingum  River.  Ohio,  423;  operating  and  care  of  locks  and  dams  on  Muskingum 
River,  Ohio,  424;  Little  Kanawha  River,  W.  Va. ,  423;  operating  and  care  of 
lock  and  dam  in  Little  Kanawha  River,  W.  Va.,  426;  Great  Kanawha  River,  W. 
Va.,  427;  operating  and  care  of  locks  and  dams  in  the  Great  Kanawha  River, 
W.  Va.,  Elk  River,  W.  Va.,  429;  Gauley  River,  W.  Va.,  New  River,  Va.  and 
W.  Va.,  431;  Guyandotte  River,  W.  Va.,  432;  Big  Sandy  River,  W.  Va.  and  Ky., 
433;  operating  and  care  of  lock  and  dam  in  Big  Sandy  River,  43*);  Tug  Fork  of 
Big  Sandy  River,  W.  Va.  and  Ky.,  Levisa  Fork  of  Big  Sandy  River,  Ky.,  486; 
Kentucky  River,  Ky.,  437;  operating  and  care  of  locks  and  dams  in  Kentucky 
River,  Ky.,  439;  examinations  and  surveys,  440. 

In  the  charge  op  Capts.  J.  G.  Warren  and  Geo.  A.  Zinn,  Corps  of  Engi- 
neers— 

Falls  of  the  Ohio  River  at  Louisville,  Ky.,  440;  operating  and  care  of  Louisville 
and  Portland  Canal,  442;  Wabash  River,  Ind.  and  111.,  below  Vincennes,  443; 
above  Vincennes,  operating  and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash 
River,  444;  White  Kiver,  Ind.,  Tradewater  River,  Ky.,  Lock  No.  2,  Green  River, 
at  Rumsey,  Ky.,  445;  Green  River,  above  mouth  of  Big  Barren  River,  Ky., 
operating  and  care  of  locks  and  dams  on  Green  and  Barren  Rivers,  Ky.,  446; 
Rough  River,  Ky.,  447;  operating  and  care  of  lock  and  dam  in  Rough  River, 
Ky.,  examination  and  survey,  448. 

LAKE  RIVERS  AND  HARBORS. 

In  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of  Engineers— 

Blarbor  at  Grand  Marais,  Minn.,  448;  harbor  at  Agate  Bay,  Minn.,  harbor  at 
Duluth,  Minn.,  and  Superior,  Wis.,  449;  harbor  at  Ashland,  Wis.,  451;  harbor 
at  Ontonagon,  Mich.,  waterway  across  Keweenaw  Point  from  Keweenaw  Bay 
to  Lake  Superior,  Mich,,  452;  operating  and  care  of  waterway  across  Keweenaw 
Point  from  Keweenaw  Bay  to  Lake  Superior.  Mich.,  harbor  at  Marquette,  Mich., 
453;  harbor  of  refuge,  Marquette  Bay,  Mich.,  454;  harbor  of  refuge  at  Grand 
Marais,  Mich.,  455;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examinations  and  surveys,  456. 
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In  thb  ohabgb  of  Oafts.  J.  G.  Warren  and  Geo.  A.  Zinn,  Corps  of  Engi- 
neers— 

Menominee  Harbor,  Mioh.  and  Wis.,  456;  Menominee  River,  Mich,  and  Wis.,  457; 
Oconto  Harbor,  Wis.,  458;  Pensankee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis., 
459;  Stargeon  Bay  and  Lake  Michigan  Ship  Canal;  Wis.,  460;  operating  and  care 
of  Stargeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  Sturgeon  Bay  Canal  har- 
bor of  refuge.  Wis.,  461;  Ahnapee  Harbor,  Wis.,  462;  Kewaunee  Harbor,  Wis., 
Two  Rivers  Harbor,  Wis.,  468;  Manitowoc  Harbor,  Wis.,  464;  Sheboygan  Har- 
bor, Wis.,  465;  Port  Washington  Harbor,  Wis.,  harbor  of  refuge,  Milwaukee, 
Wis.,  466;  Milwaukee  Harbor,  Wis.,  467;  South  Milwaukee  Harbor,  Wis.,  Racine 
Harbor,  Wis.,  468;  Kenosha  Harbor,  Wis.,  469;  Waukegan  Harbor,  111.,  470;  Fox 
River,  Wis.,  471;  operating  and  care  of  locks  and  dams  on  Fox  River,  Wis., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  surveys 
and  examinations,  473, 474. 

In  the  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  ni.,  474;  Chicago  River,  111.,  476;  Calumet  Harbor,  ni.,477;  Cal- 
umet River,  111.  and  Ind..  478;  Illinois  River,  111.,  480;  operating  and  care  of 
Lagrange  and  Kampsville  locks,  Illinois  River,  and  approaches  thereto,  Illinois 
and  Mississippi  Canal,  III.,  482;  operating  and  care  of  Illinois  and  Missis- 
sippi Canal  around  lower  rapids  of  Rock  River,  at  Milan,  111.,  484;  survey  of 
Upper  Ulinois  and  Lower  l^s  Plaines  rivers,  Dl.,  with  a  view  to  the  extension 
of  navigation  from  the  Illinois  River  to  Lake  Michigan  at  or  near  Chicago,  111., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  exami- 
nation and  survey,  ^5. 

In  thb  charge  of  Libut.  Col.  G.  J.  Ltdbckbb  and  Caft.  Chester  Harding, 
Corps  of  Enginebrs— 

Michigan  City  Harbor,  Ind.,  486;  St.  Joseph  Harbor,  Mich.,  488;  St.  Joseph  River, 
Mich.,  489;  South  Haven  Harbor,  Mich.,  490;  Saugatuck  Harbor,  Mich.,  491; 
Kalamazoo  River,  Mich.,  Holland  (Black  Lake)  Harbor,  Mich.,  492;  Grand 
Haven  Harbor,  Mich.,  494;  Grand  River,  Mich.,  495;  Muskegon  Harbor,  Mich., 
496:  White  Lake  Harbor,  Mich.,  497;  Pentwater  Harbor,  Mich.,  498;  Ludington 
Harbor,  Mich.,  499;  Manistee  Harbor,  Mich.,  500;  harbor  of  refuge  at  Portage 
Lake,  Manistee  County,  Mich.,  Frankfort  Harbor,  Mich.,  501;  Charlevoix  Har- 
bor, Mich.,  508;  Petoskey  Harbor,  Mich.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  504;  examinations  and  surveys,  505. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydbckbr,  Corps  of  Engineers— 

Ship  canal  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buffalo,  505;  St.  Marys  River  at  the  falls,  Mich.,  506;  operating  and  care  of  St. 
Marys  Falls  Canal,  Mich.,  507;  Hay  Lake  Channel.  St.  Marys  River,  Mich.,  508; 
Cheboygan  Harbor,  Mich«,  510;  Alpena  Harbor  (Thunder  Bay  River),  Mich., 
Saginaw  River,  Mich.,  511;  Sebewaing  River,  Mioh.,  harbor  of  refuge  at  Sand- 
beach,  Lake  Huron,  Mich.,  513:  mouth  of  Black  River,  Mich.,  Black  River  at 
Port  Huron,  Mich.,  515;  Pine  River,  Mich.,  516;  Belle  River,  Mich.,  517:  St. 
Clair  Flats  Canal,  Mioh.,  operating  and  care  of  St.  Clair  Flats  Canal.  Mich., 
518;  Clinton  River,  Mich.,  519;  Detroit  River,  Mich.,  520;  Rouge  River,  Mich., 
531;  turning  basin  in  Rouge  River,  Mich.,  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  examinations  and  surveys,  522« 

In  thb  CHAJtGB  OF  CoL.  Jared  a.  Smith,  Corps  of  Engineers— 

Monroe  Harbor,  Mich.,  523;  Toledo  Harbor,  Ohio,  524;  Port  Clinton  Harbor,  Ohio, 
525;  Sandusky  Harbor,  Ohio,  526;  Huron  Harbor,  Ohio,  527;  Vermilion  Harbor 
Ohio,  528;  Black  River  (Lorain)  Harbor,  Ohio,  529;  Cleveland  Harbor,  Ohio, 
5a0;  Fairport  Harbor,  Ohio,  582;  Ashtabula  Harbor,  Ohio,  533;  Conneaut  Har- 
bor, Ohio,  534;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  estimate  of  cost  of  improvement  of  Cleveland  Harbor,  Ohio,  536. 

In  thb  charob  of  Maj.  Thomas  W.  Symons,  Corps  of  Enoinbers— 

Harbor  at  Erie,  Pa,,  536;  harbor  at  Dunkirk,  N.  Y.,  537;  harbor  at  Buffalo,  N.  Y., 
538;  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y.,  540;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  541;  Niagara  River  from  Tonawanda 
to  Port  Day,  N.  Y.,  542;  examinations  and  surveys,  543. 
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In  the  oharob  op  Maj.  Thomas  W.  Stmons  and  Capt.  Graham  D.  Pitch, 
Corps  op  Engineers— 

Harbor  at  Wilson,  N.  Y.,  548;  barbor  at  Charlotte,  N.  Y.,  harbor  at  Ponltneyville, 
N.  Y.,  544;  harbor  at  Great  Sodns  Bay,  N.  Y.,  harbor  at  Little  Sodus  Bay,  N.  Y., 
645;  harbor  at  08\^'ego,  N^Y.,  546;  harbor  at  Cape  Vincent.  N.  Y..  547;  shoals 
in  the  St.  Lawrence  River  between  Ogdensbnrg  and  the  foot  of  Lake  Ontario, 
harbor  at  Ogdensbnrg,  N.  Y.,  548. 

PACIFIC  COAST. 

In  the  charge  op  Maj.  Chas.  E.  L.  B.  Davis  and  Caft.  James  J.  Meyler, 
Corps  op  Engineers— 

San  Dieja^  Harbor,  Cal.,  549;  deep-water  barbor  at  San  Pedro  Bay,  Cal.,  550; 
Wilmington  Harbor,  Cal.,  551;  San  Lnis  Obispo  Harbor.  Cal.,  552;  snrvey  of 
Wilmington  Harbor,  Cal.,  examination  and  snrvey  of  inner  harbor,  San  Pedro, 
Cal..  553. 

In  the  charge  op  Maj.  W.  H.  Heuer,  Corps  op  Engineers— 

Harbor  at  Afyiso  Creek,  Cal.,  harbor  at  San  Francisco,  Cal. ,  Oakland  Harbor,  Cal., 
554;  San  Joaquin  River,  Cal.,  555:  Mokeliimne  River,  Cal.,  556:  Sacramento  and 
Feather  rivers,  Cal.,  557;  Napa  River,  Cal.,  558;  Petaluma  Creek,  Cal..  Hum- 
boldt Harbor  and  Bay,  Cal. ,  559;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  survey  of  San  Joaquin  River  and  Mormon  and  Stockton 
channels,  Cal.,  examinations  and  surveys,  561. 

In  the  charge  of  Maj.  W.  L.  Pisk  and  Capt.  Wm.  W.  Harts,  Corps  op 
Engineers— 

Port  Orford  Harbor,  Oreg.,  663;  Coquille  River,  Oreg.  (general  improvement), 
568;  Coquille  River,  Oreg.,  between  Coquille  and  Myrtle  Point,  565;  entrance  to 
Coos  Bay  and  Harbor,  Oreg.,  567;  harbor  at  Coos  Bay,  Oreg.  (dredging),  568; 
Coos  River,  Oreg,,  570;  Umpqua  River,  Oreg.,  571;  mouth  of  Siuslaw  River, 
Oreg.,  572;  Alsea  River,  Oreg.,  Yaquina  Bay,  Oreg..  574;  Yaquina  Bay,  Oreg., 
examination,  577;  Nestugga  River,  Oreg.,  Tillamook  Bay  ana  Bar,  Oreg.,  578: 
Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  580;  Columbia  River  at 
Three-mile  Rapids,  and  the  construction  and  equipment  of  a  boat  railway  from 
the  foot  of  The  Dalles  Rapids  to  the  head  of  the  Oelilo  Falls,  Oreg.  and  Wash., 
582;  canal  at  the  Cascades,  Columbia  River,  Oreg..  584;  operating  and  care  of 
canal  and  locks  at  the  Cascades  of  the  Columbia  River,  Oreg.,  Columbia  River 
between  Vancouver,  Wash.,  and  the  mouth  of  Willamette  River,  586;  Clear- 
water River,  Idaho;  588;  examinations  and  surveys,  590. 

In  the  charge  op  Maj.  W.  L.  Pisk,  Corps  op  Engineers— 
Long  Tom  River,  Oreg.,  590;  Willamette  River  above  Portland,  and  Yamhill 
River,  Oreg.,  591;  Columbia  and  Lower  Willamette  rivers  below  Portland,  Oreg., 
592;  Columbia  River,  Oreg., below  Tongue  Point.  594;  mouth  of  Columbia  River, 
Oreg.  and  Wash.,  Clatskanie  River,  Oreg.,  595;  Lewis  River,  Wash.,  596;  Cow- 
litz River,  Wash.,  597;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash., 
examinations  and  surveys,  598. 

In  the  charge  op  Capt.  Harry  Taylor  and  Lieut.  Meriwether  L.  Walker, 
Corps  op  Engineers— 

Willapa  River  and  Harbor,  Wash..  599;  Grays  Harbor  and  bar  entrance.  Wash., 
600;  Chehalis  River,  Wash.,  602;  Puget  Sound  and  its  tributary  waters.  Wash., 
603;  harbor  at  Olympia,  Wash.,  605;  waterway  connecting  Puget  Sound  with 
lakes  Union  and  Washington,  606;  Everett  Harbor,  Wash.,  608;  Swinomish 
Slough,  Wash.,  609;  Okanogan  River,  Wash.,  611;  Pend  Oreille  River,  Wash., 
Kootenai  River,  Idaho,  between  Bonners  Ferry  and  the  international  boundary 
line,  612;  Kootenai  River,  above  Jennings,  Mont.,  618;  Flathead  River,  Mont., 
surveys  and  examination,  614. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OP  RIVERS  AND 

HARBORS 615 

SUPERVISION  OP  THE  HARBOR  OP  NEW  YORK. 

Lieut.  Commanders  N.  J.  K.  Patch  and  John  C.  Fremont  and  Lieut. 
Edward  J.  Berwind,  U.  S.  N.,  Supervisors 616 

MISSISSIPPI  RIVER  COMMISSION 616 

MISSOURI  RIVER  tJOMMISSION  ...   617 

CALIFORNIA.  DEBRIS  COMMISSION 618 
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MISCELLANEOUa 
BRIDGINa  NAViaABLB  WATERS  OP  THE  UNITED  STATEa 

Under  authority  of  special  acts  of  Congress.— (1)  Bridge  of  the  Mineral  Ranse 
Railroad  Company  across  Portage  Lake  between  Houghton  and  Hancock, 
Mich.,  (2)  bridge  of  Monroe  County,  Miss.,  across  Tombigbee  River,  (8;  bridge 
of  the  Pocahontas  Bridge  Company  across  Black  River  at  Pocahontas,  Ark.,  (4) 
bridge  of  the  Choctaw  and  Memphis  Railroad  Company  across  Arkansas  River 
at  Little  Rock,  Ark.,  618;  (5)  bridge  of  the  Choctaw  and  Memphis  Railroad 
Company  across  Foorche  LeFevre  River,  Ark.,  (6)  bridge  of  the  Georgia  and  Ala- 
bama Rflol  way  Company  across  Savannah  River,  Ga. ,  between  Hntchinsons  Island 
and  the  mainland,  (7)  bridge  of  the  Dubuque  and  Dunleith  Bridge  Company 
across  Mississippi  River  between  Dubuque,  Iowa,  and  Dunleith  (East  Dubuque) , 
IlL,  (8)  bridges  of  the  Rutland  Canadian  Railroad  Comnanv  in  and  across  Lake 
Champlain  between  Colchester  and  South  Hero,  Qrana  Isle  and  North  Hero, 
North  Hero  and  Alburg,  Vt.,  (9)  bridge  of  the  Qrand  Trunk  Railway  Com- 
pany and  the  International  Bridge  Company  (international  bridge)  across  Niag- 
ara Kiver  at  Buffalo,  N.  Y.,  (10)  bridge  of  the  Shreveport  and  Red  River  Val- 
ley Railway  Company  across  Loggy  Bayou,  La.,  (11)  bridge  of  the  Kansas  City 
and  Atlantic  Railway  Company  across  Missouri  River  at  Kansas  City,  Mo.,  (12) 
bridge  of  the  New  York  and  New  Jersey  Bridge  Company  across  Hudson  River, 
(18)  bridge  of  the  Niagara  River  Bridge  and  Tunnel  Company  across  Niagara 
River  at  Grand  Island,  near  Buffalo,  N.  Y.,  619;  (14)  bridge  of  the  Coraopolis 
and  Sewickley  Bridge  Company  across  Ohio  River  at  Sewickley,  Pa.,  (15)  bridge 


of  the  city  of  Marietta  across  Muskingum  River  at  Marietta,  Ohio,  (16)  bridge 
of  the  Texarkana  and  Fort  Smith  Railroad  Company  across  Red  River,  near 
Texarkana,  Ark.,  620. 
Under  authority  of  State  laws.—(l)  Bridge  of  the  San  Francisco  and  San  Joaquin 
Valley  Railway  Company  across  San  Joaquin  River,  near  Stockton,  Cal.,  (2) 
bridge  of  the  Chicago  and  Northwestern  Railway  Company  across  Fox  River 
at  Oshkosh,  Wis.,  (8)  bridge  of  Dyer  County,  Tenn.,  across  South  Fork  of 
Forked  Daer  River,  at  Yellow  Bluff,  (4)  bridge  of  the  city  of  Cambridge,  Mass., 
across  Charles  River  between  Boston  and  Cambridge,  Mass.,  (6)  bridge  of  the 
Chicago,  Milwaukee  and  St.  Paul  Railway  Company  across  North  Branch  of 
Chicago  River  near  Clyboum  Place,  Chicago,  111.,  (6)  bridge  of  the  Wappoo 
Bridge  Company  across  Wappoo  Cut,  between  St.  Andrews  Parish  and  James 
Island,  S.  C,  620;  (7)  bridge  of  the  Portland  and  Cape  Elizabeth  Railway  Com- 
rany  across  Portland  Harbor,  Me.,  (8)  bridge  of  Lorain  Ck>unty,  Ohio,  across 
Blacft  River  at  Lorain,  Ohio,  (9)  bridge  of  the  San  Francisco  and  San  Joaquin 
Valley  Railway  Company  across  Middle  River,  Cal.,  (10)  bridge  of  the  San 
Francisco  and  San  Joaquin  Valley  Railway  Company  across  Old  River,  Cal., 
(11)  bridge  of  the  Walkerton  and  Mattaponi  Bridge  Company  across  Mattaponi 
Rivwr  at  walkerton,  Va.,  (12)  bridge  of  the  city  of  Milwaukee,  Wis.,  across 
Milwaukee  River  at  Huron  street,  (13) bridge  of  Clay  County,  W.  Va.,  across 
£lk  River  at  Clay,  (14)  bridge  of  the  Brooklyn  and  Jamaica  Bay  Turnpike  Com- 
pany across  Beach  Channel,  Jamaica  Bay,  at  Rockaway  Beach,  N.  Y.,  (15) 
bridge  of  the  city  of  Milwaukee,  Wis.,  across  Kinnickinnic  River  at  Lincoln 
avenue,  (16)  bridge  of  the  Chicago  and  Northwestern  Railway  Company  across 
EmbarraM  River  at  New  London,  Wis..  (17)  bridge  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  Com})any  across  Fox  River  at  Omro,  Wis.,  (18)  bridge  of 
the  city  of  Oshkosh,  Wis. ,  across  Sawyer  Creek,  (19)  bridge  of  the  Norfolk  and 
Atlantic  Terminal  Company  across  Tanners  Oeek  near  Norfolk,  Va. ,  (20)  bridges 
of  the  town  of  Phippsburg,  Me.,  across  Morse  and  Sprague  rivers,  621;  (21) 
bridge  of  the  Cleveland,  Cincinnati,  Chicago  and  St.  Louis  Railway  Company 
across  Cuyahoga  River  at  Cleveland,  Ohio,  (22)  bridge  of  the  Maine  Central 
Railroad  Company  across  Mill  Creek  at  Thomaston,  Me.,  (28)  bridge  of  the 
Chicago  Terminal  Transfer  Railway  across  South  Branch  of  Chicago  River 
south  of  Taylor  street,  d^icago,  III.,  (24)  bridge  of  the  Pittsburg,  Cincin- 
nati, Chicago  and  St  tiouis  Railway  Company  across  Little  Calumet  River 
at  Riverdale.  111.^  (26)  bridge  of  the  Chicago  and  Northwestern  Railway  Com- 
pany across  Manitowoc  River  at  Manitowoc,  Wis.,  (26)  bridge  of  the  city  of 
Chicago  across  South  Branch  of  Chicago  River  at  Taylor  street,  (27)  bridge 
of  the  Southern  Branch  Drawbridge  Company  across  South  Branch  of  Eliza- 
beth River,  Va.,  (28)  bridge  of  the  Lynn  and  boston  Railroad  Company  across 
Saugus  River  between  Saugus  and  Lynn,  Mass.,  (29)  bridge  of  the  Metropolitan 
Park  Commission  of  Massachusetts  across  Saugus  River,  Mass.,  (80)  bridge  of 
the  city  of  Algoma,  Wis.,  across  Ahnapee  River,  (81)  bridge  of  Lake  County, 
across  Qraad  River,  Ohio,  (82)  bridge  of  the  R.  Martin  Sugar  Company,  Limited, 
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across  Bayoa  Teche  at  Ruth  Plantation,  St. Martin  Parish,  La.,  (88)  bridges  of 
the  Southern  Pacific  Railroad  Company  across  Pacheco,  Alhambra,  and  Cordelia 
sloughs,  Cal. ,  (34)  bridge  of  the  Calumet  Western  Railway  Company  across  Cala- 
met  River  near  (Chicago,  111.,  (85)  bridge  of  King  William  County,  Va.,  across 
Pamunkey  River  at  New  Castle  Ferry,  622;  (36)  bridge  of  Eling  County,  Wash. , 
across  White  River  near  Orillia,  (87)  bridge  of  the  Lockport  Bridge  Stock  Com- 
pany across  Bayou  Lafourche  at  Liockport,  La.,  (3d)  bridge  of  the  Rapid  Railway 
Company  across  Belle  River  at  Marine  City,  Mich.,  (39)  bridge  of  the  Rapid  Rail- 
way Company  across  Pine  River  at  St.  Cliair,  Mich.,  (40)  bridge  of  Tuscaloosa 
County,  Ala. ,  across  Warrior  River  at  Fosters  Ferry,  (41 )  bridge  of  Colusa  County, 
Cal.,  across  Sacramento  River  at  Colusa,  (42)  bridge  of  the  Jacksonville,  Tampa 
and  Key  West  Rail  way  Company  across  Rice  Creek,  Florida,  (48)  bridge  of  the  De- 
troit and  Northern  Railway  Company  across  Belle  River  at  Marine  City,  Mich., 
(44)  bridge  of  Stanislaus  and  Merced  counties,  Cal.,  across  San  Joaquin  River  at 
Hills  Ferry,  (45)  bridge  of  the  Richmond,  Petersburg  and  Carolina  Railroad 
Company  across  James  River  at  Richmond,  Va. ,  (46)  bridge  of  Morgan's  Lou- 
isiana and  Texas  Railroad  and  Steamship  Company  across  Bayou  Lafourche 
La.,  (47)  bridge  of  the  Chicago,  Indianapolis  and  Louisville  Railway  Company 
across  Calumet  River  at  Hammond,  Ind. ,  (48)  bridge  of  the  South  Bound  Railroad 
Company  across  Congaree  River  near  Columbia,  S.  C. ,  (49)  bridge  of  the  Streator 
and  Clinton  Railroad  Companv  across  Illinois  River  near  Marquette,  111.,  (50) 
bridge  of  the  city  of  Boston,  Mass.,  across  Mystic  River  (Maiden  Bridge),  (51) 
bridge  of  Newcastle  County,  Del.,  across  Brandy  wine  River  at  Wilmington,  623. 
Alterations,'— (i)  Bridge  of  the  New  York,  New  Haven  and  Hartford  Railroad 
Company  across  Sakonnet  River  at  Tiverton,  R.  I.,  (2)  bridge  of  the  Charleston 
and  Western  Carolina  Railroad  Company  across  Savannah  River  near  Augusta, 
Ga.,  (8)  bridge  of  the  Chicago  and  West  Micnigan  Railway  Company  across 
Kalamazoo  River  at  New  Richmond,  Mich. ,  (4)  bridge  of  Anne  Arundel  County, 
Md.,  across  Stone  House  Cove,  Curtis  Bay,  624. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridges  of  Tyrrell  County,  N.  C,  across  Scuppemong  River,  (2)  bridge  of 
Charleston  and  Colleton  counties,  S.  C,  across  Kantowles  Creek,  (8)  bridge  of 
the  Charleston  and  Western  Carolina  Railway  Company  across  Savannah  River 
near  Augusta.  Ga. ,  (4 )  bridge  of  the  Jacksonville  and  Atlantic  Railway  Company 
across  Pablo  Oeek,  Florida.  (5)  bridse  of  the  Jacksonville,  Mayport  and  Pablo 
Railway  Company  across  Pablo  Creek,  Florida,  (6)  bridge  of  Duval  County,  Fla. , 
across  Pablo  Creek,  (7)  bridge  of  the  Chicago  and  West  Michigan  Railway  Com- 
pany across  Kalamazoo  River  at  New  Richmond,  Mich.,  625;  (8)  bridge  of  Anne 
Arundel  County,  Md.,  across  Stone  House  Cove,  Curtis  Bay,  626. 

BRIDGES  AT  WASHINGTON,  D.  C. 
In  the  charob  of  Lieut.  Col.  Chas.  J.  Allan,  Corps  of  Engineers— 
Repair  of  the  Aqueduct  Bridge  across  Potomac  River,  626;  memorial  bridge,  627. 

MAINTENANCE   AND   REPAIR   OP   WASHINGTON   AQUEDUCT,  AND 

INCREASING  AND  INVESTIGATING  THE  WATER 

SUPPLY  OP  WASHINGTON,  D.  C. 

In  the  charqe  of  Lieut.  Col.  A.  M.  Miller,  Corps  of  Enoinbers,  and  Maj. 
Theo.  a.  Binoham,  Corps  of  Engineers,  Colonel,  U.  S.  A.— 

Washington  Aqueduct,  627;  increasing  and  investigating  the  water  supply  of 
Washington,  D.  C,  629, 681. 

PUBUC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT, 
DISTRICT  OF  COLUMBIA. 

In  the  charge  of  Col.  Theo.  A.  Bingham,  U.  S.  Army. 632 

NORTHERN  AND  NORTHWESTERN  LAKES 688 

YELLOWSTONE  NATIONAL  PARK,  INCLUDING  THE  CONSTRUCTION, 
REPAIR.  AND  MAINTENANCE  OF  ROADS  AND  BRIDGES. 

In  the  charge  of  Capt.  Hiram  M.  Chittenden,  Corps  of  Engineers...  637 
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EECONNAISSANCES   AND   EXPLORATIONS    IN    MILITABY    DEPART- 
MENTS  «39 

MAPS 640 

MILITARY  ROAD  PROM  FORT  WASHAKIE  TO  MOUTH  OF  BUFFALO 
FORK  OF  SNAKE  RIVER,  WYO. 

In  thk  charqe  of  Capt.  J.  C.  Sanford,  Oorps  of  Engineers 640 

MONUMENT  TO  SERGEANT  CHARLES  FLOYD. 

In  the  OHARaB  of  Capt.  J.  C.  Sanpord,  Corps  op  Engineers 641 

OFFICEBS  ON  DUTY  IN  OFFICE  OF  THE  CHIEF  OF  ENGINEERS..  641 


FORTIFICATIONS,  ETC. 

APPENDIX  No.  1. 
REPORT  OF  THE  BOARD  OF  ENGINEERS 645 

APPENDIX  No.  2. 
REPORT  OF  THE  BOARD  ON  TORPEDO  SYSTEM 649 

APPENDIX  No.  3. 
REPORT  OF  MAJ.  JOHN  G.  D.  KNIGHT,  CORPS  OF  ENGINEERS. 

Post  of  Fort  Totten,  N.  Y..  651;  United  States  Engineer  School,  653;  Battalion  of 
Engineers,  657;  Engineer  Depot,  660;  equipment  of  engineer  troops,  664;  state- 
ment of  fiinds,  676;  estimates,  681. 

APPENDIX  No.  4. 

FORTIFICATIONS,  FISCAL  YEAR  1898-99. 

A)  Coasts  of  Maine  and  New  Hampshibe.  (In  the  charge  of  Majs.  R.  L. 
Hozie  and  S.  W.  Roessler,  Corps  of  Engineers.)— 685. 

B)  Boston  Harbor,  Mass.  (In  the  charge  of  Cols.  Chas.  R.  Snter  and  S.  M. 
Mansfield,  CorpjB  of  Engineers.)— 709. 

C)  Southeast  Coast  of  Massachusetts  and  Rhode  Island  at  New  Bedford, 
Mass.,  and  Newport,  R.  I.  (In  the  charge  of  Maj.  D.  W.  Lock  wood,  Corps  of 
Engineers. )— 724. 

D)  Eastern  Entrance  to  Long  Island  Sound  and  Coast  of  Connecticut. 
(In  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers.)— 747. 

£)  New  York,  N.  Y.     (In  the  charge  of  Mi^s.  H.  M.  Adams  and  John  G.  D. 

Knight,  Corps  of  Engineers. )  —762. 
F)  Delaware  River,  N.  J.,  Pa.,  and  Del.    (In  the  charge  of  Lient.  Col.  C.  W. 

Raymond,  Corps  of  Engineers.)— 782. 
(^Baltimore,  Md.    (In  the  charge  of  Col.  Peter  C.  Hains  and  Lieut.  Charles 

W.  Kutz.  Corps  of  Engineers.)— 805. 
H)  Washington,  D.  C.    (In  the  charge  of  Lient.  Col.  Chas.  J.  Allen,  Corps  of 

EJngineers. )— 822. 
I)  Hampton  Roads,  Va.    (In  the  charge  of  Maj.  Thos.  L.  Casey,  Corps  of 

Engineers. )— 834. 
J)  Coast  op  North  Carolina.     (In  the  charge  of  Capts.  W.  E.  Craighill  and 

E.  W.  Van  C.  Lncas,  CJorps  of  Engineers. )— 845, 
K)  Coast  of  South  Carolina.    (In  the  charge  of  Maj.  E.  H.  Rnffner,  Corps  of 

ESnsineezB. ) — 859. 
L)  Coast  of  Georgia.    (In  the  charge  of  Capt.  Cassius  E.  Gillette,  Corps  of 

Engineers. )— 870. 
M)  Cumberland  Sound,  Ga.  and  Fla.,  East  Coast  of  Florida,  and  Key 

West,  Fla.    (In  the  charge  of  Lient  Col.  W.  H.  H.  Benyanrd  and  Capts.  Cas- 
sias B.  Gillette  and  0.  H.  McEinstry,  Corps  of  Engineers.)— 886. 
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(N)  Tampa  Bat,  Fla.    (In  the  charge  of  Lient.  Col.  W.  H.  H.  Benyaturd  and 

Capt.  Henry  Jeryey,  Corps  of  Engineers.)— 899. 
(O)  PRNSACOLA,  Fla.    (In  the  charge  of  Maj.  F.  A.  Mahan  and  Capt.  C.  A.  F. 

Flaffler,  Corps  of  Engineers.)— 914. 
(P)  Mobile  and  Mississippi  Sound.    (In  the  charge  of  Maj.  Wm.  T.  Bossell, 

Corps  of  Engineers.)— 924. 
(Q)  New  Orleans,  La.,  and  Sabine  Pass,  Tex.    (In  the  charge  of  Maj.  James 

B.  Qninn,  Corps  of  Engineers.)— 934. 
(R)  Galveston,  Tex.    (In  the  charge  of  Maj.  James  B.  Qninu  and  Capt.  C.  S. 

Rich6,  (Dorps  of  Engineers.)— 951. 
(S)  Lake  Ports.     (In  the  charge  of  Col.  J.  W.  Barlow,  Lieut.  Cols.  Q.  J.  Ly  decker 

and  A.  M.  Miller,  Maj.  Thomas  W.  Symons,  and  Capt.  Graham  D.  Fitch,  (Dorps 

of  Engineers.)— 974. 
(T)  San  Dieoo,  Cal.    (In  the  charge  of  Maj.  Chaa.  E.  L.  B.  Davis  and  Capt. 

James  J.  Meyler,  Corps  of  Engineers.)- 975. 
(U)  San  Francisco,  Cal.     (In  the  charge  of  Cols.  Chas.  R.  Snter  and  S.  M. 

Mansfield  and  Majs.  W.  H.  Heaer  and  Chas.  E.  L.  B.  Davis,  Corps  of  Engi- 
neers.)—980. 
(V)  Mouth  of  Columbia  River,  Oreo,  and  Wash.     (In  the  charge  of  Maj. 

W.  L.  Fisk,  Corps  of  Engineers.)— 993. 
(W)  Puoet  Sound,  Wash.    (In  the  charge  of  Capt.  Harry  Taylor  and  Lieut. 

Meriwether  L.  Walker,  Corps  of  Engineers.)— 1005. 


RIVERS  AND  HARBORS. 

APPENDIX  A. 
REPORT  OF  MAJ.  S.  W.  ROESSLER,  CORPS  OF  ENGINEERS. 

Improvements.— Labec Channel, Me.,  1018;  MoosabecBar,  Me.,  1019;  Narragnagos 
River,  Me.,  1021;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Har- 
bor, Me..  1022;  harbor  at  Sullivan  Falls,  Me.,  1023;  Union  River,  Me.,  1024;  Baga- 
duce  River.  Me. ,  1031 ;  Penobscot  River,  Me. ,  1032 ;  harbor  at  Rockland,  Me. ,  1034 ; 
Carvers  Harbor,  Vinalhaven,  Me.,  1037;  (Georges  River,  Me.,  1038;  Kennebec 
.  River,  Me.,  1039;  Sasanoa  River,  Me.,  1040;  Portland  Harbor,  Me.,  1041;  Saco 
River,  Me.,  1043;  harbor  at  Cape  Porpoise,  Me.,  1045;  Cocheco  River,  N.  H.,  1046; 
harbor  of  refuge  at  Little  Harbor,  N.  H.,  1047;  Exeter  River,  N.  H.,  1048;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1049. 

Survey.— Cape  Porpoise  Harbor,  Me.,  1050. 

APPENDIX  B. 
REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 

.  Improvements.— Newburyport  Harbor,  Mass.,  1058;  Merrimac  River,  Mass.,  1060; 
Powow  River,  Mass.,  1061;  Essex  River,  Mass.,  1063;  harbor  of  refuge,  Sandy 
Bay,  Cape  Ann,  Mass.,  1064;  harbor  at  Gloucester,  Mass.,  1066;  harbor  at  Man- 
chester, Mass.,  1068;  sea  wall  at  Marblehead,  Mass.,  1069;  harbor  at  Lynn, 
Mass.,  1070;  Mystic  and  Maiden  rivers.  Mass.,  1071;  Mystic  River,  Mass.,  below 
mouth  of  Island  End  River,  1073;  harbor  at  Boston,  Mass.,  1074;  Town  River, 
Mass.,  1080;  Weymouth  River,  Mass.,  1081:  harbor  at  Scituate,  Mass.,  1083; 
Duxbury  Harbor,  Mass.,  1085;  harbor  at  Plymouth,  Mass.,  1086;  harbor  at 
Provmcetown,  Mass.,  1090;  harbor  at  Chatham,  Mass.,  1093;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1094. 

Sqrvey.— Mystic  River,  Boston,  Mass.,  1096. 

Harbor  Lines. — Charles  River,  around  United  States  navy-yard,  at  Boston, 
Mass.,  1098;  Charles  River,  at  Cambridge  and  Boston,  Mass. ,  1100. 

APPENDIX  C. 
REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERa 

Improvements.— Harbor  of  refuge  at  Hyannis,  Mass.,  1104;  harbor  of  refuge  at 
Nantucket,  Mass.,  1106;  Vineyard  Haven  Harbor,  Mass.,  1109;  Woods  Hole 
Channel,  Mass.,  1111;  New  Bedford  Harbor,  Mass..  1114;  Canapitsit  Channel, 
Mass.,  1117;  Taunton  River,  Mass.,  1118;  Sakonnet  River,  R.  L,  1120:  Sakonnet 
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Point  Harbor,  B.  L,  1122;  Pawtncket  River,  R.  I.,  1123;  Proyidence  River  and 
Karra^naett  Bay,  R.  I.,  1125;  Qreen  Jacket  Shoal,  Providence  River,  R.  I., 
1127;  Wickford  Harbor,  R.  I.,  1129;  Fall  River  Harbor,  Mass.,  1180;  Newport 
Harbor,  R.  I.,  1182;  harbor  of  refuge  at  Point  Judith.  R.  L,  1185;  entrance  to 
Point  Judith  Pond,  R.  L,  1188;  harbor  of  refuge  at  Block  Island,  R.  I.,  1139; 
Great  Salt  Pond,  Block  Island,  R.  L,  1141;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  1144. 
Harbor  Linbs.— Narragansett  Bay  on  the  eastern  shore  of  Conanicut  Island,  at 
Jamestown,  R.  L,  114o. 

APPENDIX  D. 
REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Impbotembnts.— Pawcatuck  River,  R.  I.  and  Conn.,  1149;  harbor  of  refuge  at 
Stonington,  Conn.,  1152;  Mystic  River,  Conn.,  1158;  Thames  River,  Conn.,  1155; 
Connecticut  River  below  Hartford,  Conn.,  1158;  harbor  of  refuse  at  Duck  Island, 
Conn. ,  1161 ;  New  Haven  Harbor,  Conn. ,  1162;  breakwaters  at  New  Haven,  Conn. , 
1165;  Housatouic  River,  Conn.,  1166;  Bridgeport  Harbor,  Conn.,  1168;  Saugatuck 
River  and  Westport  Harbor,  Conn.,  1177;  Norwalk  Harbor,  Conn.,  1178;  Five- 
mile  River  Harbor,  Conn.,  1180;  Stamford  Harbor,  Conn.,  1182;  harbor  at  Coscob 
and  Mianos  River,  Conn.,  1184;  Greenwich  Harbor,  Conn.,  1186. 

Survey.— Bridgeport  Harbor,  Conn.,  1187. 

Harbor  Lines.— Thames  River  at  New  London,  Conn,,  1189;  Bridgeport  Harbor, 
Conn.,  1193;  Norwalk  Harbor,  Conn.,  1202. 

PART   II. 

APPENDIX  E. 
REPORT  OF  LIEUT.  COL.  W.  H.  H.  BBNYAURD,  CORPS  OF  ENGINEERS. 

Ihrovbments.— Port  Chester  Harbor,  N.  Y.,  1208;  Mamaroneck  Harbor,  N.  Y., 
1210;  Larchmont  Harbor,  N.  Y.,  1213;  East  Chester  Creek,  N.  Y.,  1215;  Bronx 
River.  N.  Y.,1217;  Mattituck  Harbor,  N.Y.,  1219;  Port  Jefferson  Harbor,  N.  Y., 
1220;  Huntington  Harbor,  N.  Y.,  1228;  Glencove  Harbor,  N.  Y.,  1225;  Flushing 
Bay,  N.  Y..  1227;  East  River  and  Hell  Gate,  N.  Y.,  1229;  Harlem  River,  N.  Y., 
1232;  Newtown  Creek,  N.  Y.,  1239;  Wallabout  Channel,  N.  Y.,  1242;  Canarsie 
Bay,  N.  Y^  1245;  Browns  Creek,  Sayville,  Long  Island,  N.  Y.,  1247;  Patchogue 
River,  N.  Y. ,  1249;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1251. 

SUHVEY.— Wallabout  Channel,  N.  Y.,  1261. 

Harbor  Lines.— East  River  at  Rikers  Island,  N.  Y.,  1254;  East  River  at  Oak 
Point,  New  York,  N.  Y.,  1255;  East  River,  between  East  Twenty-third  and 
East  Twenty-fourth  streets.  New  York,  N.  Y,,  1258. 

APPENDIX  F. 
REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

IiCPBOVEMBNTS.— New  York  Harbor,  N.  Y.,  1261;  Bay  Ridge  Channel,  the  trian- 
gular area  between  Bay  Ridge  and  Red  Hook  channels,  and  Red  Hook  and  But- 
termilk channels.  New  York  Harbor,  1266;  Gowanus  Creek  Channel,  N.  Y., 
1274;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1276. 

SuBVXT.— East  Channel,  New  York  Harbor,  from  the  Narrows  to  the  sea,  1279. 

APPENDIX  G. 

REPORT  OF  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

IMPROVKMENTB.— Harbor  at  Burlington,  Vt.,  1289;  Otter  Creek,  Vt.,  1291;  Nar- 
rows of  Lake  Champlain,  N.  Y.  and  Vt.,  1292;  Hudson  River,  N.  Y.,  1293;  har- 
bor at  Saugertiee,  N.  Y.,  1299;  harbor  at  Rondout,  N.  Y.,  1300;  harbor  at  Peeks- 
kill,  N.  Y.,  1801;  Passaic  River,  N.  J.,  1308;  channel  between  Staten  Island  and 
New  Jersey,  1304;  Elizabeth  River,  N.  J.,  1305;  Raritan  River,  N.  J.  1806; 
South  River,  N.  J.,  1307;  Raritan  Bay,  N.  J.,  1308:  Matawan  Creek,  N.  J.,  1309; 
harbor  at  Keyjport,  N.  J.,  1310;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  1312; 
Shrewsbury  River,  N.  J.,  1318;  Manasquan  River,  N.  J.,  1314;  removing 
sunken  veaaelB  or  craft  obstrudting  or  endangering  navigation*  1816. 
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APPENDIX  H. 

REPORT  OF  LIEUT.  COL.  C.  W.  RAYMOND.  CORPS  OF  ENGINEERS. 

iMPROVEifBNTS.— Delaware  River,  N.  J.  and  Pa.,  1817;  harbor  between  Philadel- 
phia, Pa.,  and  Camden,  N.  J.,  1328;  Schnylkill  River,  Pa.,  1839;  ice  harbor  at 
Marcnshook,  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1344;  Delaware 
Breakwater,  Del.,  1345;  harbor  of  refnge,  Delaware  Bay,  Del.,  1354;  Rancocas 
River,  N.  J.,  1356;  AUoway  Creek.  N.  J.,  1858:  Cooper  Creek,  N.  J.,  1360;  GK)shen 
Creek,  N.  J.,  1362;  Mantua  Creek,  N.  J.,  1364;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  1367. 

APPENDIX  I. 

REPORT  OF  WM.   F.  SMITH,    UNITED  STATES  AGENT,  MAJOR   OF 
ENGINEERS,  UNITED  STATES  ARMY,  RETIRED. 

Improvements.— Wilmington  Harbor,  Del.,  1869;  Appoquinimink  River,  Del., 
1374;  Smyrna  River,  Del.,  1376;  Murderkill  River,  Del.,  1378;  Mispillion  River, 
Del.,  1379;  Broadkiln  River,  Del. ,  1380;  inland  waterway  from  Chlncoteague  Bay, 
Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  1881;  Susquehanna  River,  above 
and  below  Havre  de  Grace,  Md.,  1382;  Chester  River,  Md.,  from  Crumpton  to 
Jones  Landing,  1383;  Choptank  River,  Md.,  1884;  La  Trappe  River,  Md.,  1386; 
Warwick  River,  Md.,  1387;  Broad  Creek  River,  Del.,  1389;  Nanticoke  River, 
Del.  and  Md.,  1391;  Wicomico  River,  Md.,  1392;  Manokin  River,  Md.,  1394; 
Pocomoke  River,  Md. ,  below  Snow  Hill,  1395;  Queenstown  Harbor,  Md. ,  Rock- 
hall  Harbor  and  inner  harbor,  at  Rockhall,  Md.,  1397;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navi^tion,  1398. 

Harbob  Lines. 'Annemessex  River,  at  Crisfield,  Md.,  1899. 

APPENDIX  J. 
REPORT  OF  COL.  PETER  0.  HAINS,  CORPS  OF  ENGINEERS. 

Impboybments.— Patapsoo  River  and  channel  to  Baltimore,  Md.,  1405;  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1409;  harbor  of  south- 
west Baltimore  (Spring  Garden) ,  Md. ,  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1410. 

Habbob  Lines.— Patapsco  River,  at  Sparrows  Point,  Md.,  1410. 

APPENDIX  K. 
REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Impbovements.— Potomac  River  at  Washington,  D.  C.,1413;  Potomac  River  below 
Washington,  D.  C,  1419;  Occoquan  Creek,  Va.,  1431;  Aquia  Creek,  Va.,  Nomini 
Creek,  Va.,  1433;  Lower  Machodoc  Creek,  Va.,  1424;  Rappahannock  River.  Va., 
1425;  UrbanaCreek,Va.,1428;  harboratMilford  Haven,  Va.,  1429;  York  River, 
Va.,  1431;  Mattaponi  River,  Va.,  1433;  Pamunkey  River,  Va.,  1435;  James  River, 
Va.,  1436:  protection  of  Jamestown  Island,  Va.,  1440;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1442. 

SuBVEY.— Anacostia  River,  D.  C,  1443. 

Habbob  Lines.— Potomac  River  at  Washington,  D.  C,  1468. 

APPENDIX  L. 
REPORT  OF  MAJ.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Impbovements.— Harbor  at  Norfolk  and  its  approaches,  Va.,  1471;  Elizabeth 
River,  Va.,  1473;  Western  Branch  of  Elizabeth  River,  Va.,  1474;  Nansemond 
River,  Va.,  1475;  Appomattox  River,  Va.,  1476;  harbor  at  Cape  Charles  City, 
Va.,  1478;  Nandua  Creek,  Va.,  1479;  inland  water  route  from  Norfolk,  Va.,tothe 
sounds  of  North  Carolina,  1480;  inland  water  route  from  Norfolk,  Va.,  to  Albe- 
marle Sound,  N.  C,  through  Currituck  Sound,  1481;  Edenton  Bay,  N.  C,  1482; 
Roanoke  River,  N.  C,  1483;  Pasquotank  River,  N.  C,  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1484. 

SuBVET.— Deep  Creek  Branch,  Elizabeth  River,  Va.,  1485. 
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APPENDIX  M. 

BEPOBT  OF  CAPT.  E.  W.  VAN  O.  LUCAS,  CX)RPS  OF  ENGINEERS. 

Imfroyembnts.— Ocracoke  Inlet,  N.  C,  1487;  Fishing  Greek,  N.  C,  1489;  Pamlico 
and  Tarri^»r8,N.CM  1490;  CoDtentniaCreek,N.C.,1492;  Trent  River,  N.C.,  1493; 
Nense  River,  N.  C,  1495;  inland  waterway  between  Newbem  and  Beaufort, 
K.  C,  via  Clubfoot,  Harlowe,  and  Newport  rivers,  1497;  harbor  at  Beaufort, 
N.  C,  1498;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C, 
1499;  New  River,  N.  C,  1501;  Black  River,  N.  C,  1502;  Northeast  (Cape  Fear) 
River,  N.  C,  1504;  Cape  Fear  River  above  Wilmington,  N.  C,  1505;  Cape  Fear 
River  at  and  below  Wilmington,  N.  C,  1507;  Town  Creek,  Brunswick  County, 
N.  G.,  1515;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, 1516. 

APPENDIX  N. 

REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENQINEERa 

Improvements.— Waccamaw  River,  N.  C.  and  S.  C,  1517;  Little  Pedee  River, 
S.  C,  1521;  Ghreat  Pedee  River,  S.  C,  1523;  Georgetown  Harbor,  S.  C,  1526; 
Winyah  Bav,  S.  C,  1527;  Santee  River.  S.  C,  1532;  Wateree  River.  S.  C,  1586; 
Congaree  River,  S.  C,  1589;  Congaree  River,  S.  C,  from  Oervais  Street  Bridge, 
Columbia,  to  Granby,  harbor  at  Charleston,  including  Sullivan  Island  and  Mount 
Pleasant  shore,  S.  C,  1542;  Wappoo  Cut,  S.  C,  1546;  Beaufort  River.  S.  C, 
1548;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1550. 

Survey.— Entrance  to  Charleston  Harbor,  S.  C,  1551. 

APPENDIX  O. 

REPORT  OF  CAPT.  OASSIUS  E.  GILLETTE,  CORPS  OF  ENGINEERS. 

Improvbmknts.— Savannah  Harbor,  Ga.,  1559;  Savannah  River  between  Augusta 
and  Savannah,  Ga.,  1567;  Savanni^  River  above  Augusta,  Ga.,  1571;  Dobov  Bar, 
Ga.,  1673;  Darien  Harbor,  Ga.,  1574;  Altamaha  River,  Ga.,  1578;  Oconee  River, 
Ghk,  1580;  Ocmulgee  River,  Ga.,  1582;  Brunswick  Harbor,  Ga.,  1585;  inside 
water  route  between  Savannah,  Ga.,  and  Femandina,  Fla.,  1590;  removing 
sunken  vessels  or  oraft  obstructing  or  endangering  navigation,  1592. 

APPENDIX  P. 
REPORT  OF  CAPT.  C.  H.  McKINSTRY,  CORPS  OF  ENGINEERS. 

Improvements.— Cumberland  Sound,  Gki.  and  Fla.,  1598;  St.  Johns  River,  Fla., 
from  Jacksonville  to  Che  ocean,  1597;  St.  Johns  River  at  Orange  Mills  Flats, 
Fla.,  1600;  Volusia  Bar«  Fla.,  1602;  Ocklawaha  River.  Fla.,  1608;  St.  Augustine 
Harbor,  Fla.,  1607;  Indian  River,  Fla.,  1608;  harbor  at  Key  West,  Fla.,  and 
entrance  thereto,  1610;  removing  the  water  hyacinth  from  Florida  waters,  1612; 
dredge  for  river  and  harbor  improvements,  Fla. ,  1613. 

SuBVEY.— Removing  water  hyacinths  from  navigable  waters  of  Florida  and 
Louisiana,  1613. 

APPENDIX  Q. 

REPORT  OF  CAPT.  HENRY  JERVEY,  CORPS  OF  ENGINEERS. 

Improvements.— Caloosahatchee  River,  Fla.,  1625;  Charlotte  Harbor  and  Pease 
Creek.  Fla.,  1626;  Sarasota  Bay,  Fla.,  1629;  Manatee  River,  Fla.,  1630;  Tampa 
Bay,  Fla.,  1682;  Hillsboro  Bay,  Fla..  1635;  Anclote  River,  Fla.,  Withlacoochee 
River,  Fla.,  1638;  Suwanee  River,  Fla.,  1639. 

Survey.— Tampa  Bay,  Fla.,  from  Port  Tampa  to  mouth  of  bay,  in  Gulf  of 
Mexico,  1640. 

Habbob  LiifE8.-^Hill8boro  River  at  Tampa,  Fla.,  1648. 


Digitized  by 


Google 


XVI  CONTENTS. 

APPENDIX  R. 
REPORT  OF  CAPT.  0.  A.  F.  FLAGLER,  CORPS  OF  ENGINEERS. 

Improvements.— Carrabelle  Bar  and  Harbor,  Fla.,  1647:  Apalachicola  Bay,  Fla., 
1649;  Apalachicola  River,  the  Cut-off,  and  lower  Cbipola  River,  Fla.,  1653; 
upper  Ohipola  River,  Fla.,  from  Marianna  to  its  mouth,  1655;  Flint^River,  Ga., 
1657;  Chattahoochee  River,  Ga.  and  Ala.,  1660;  Choctawhatchee  River,  Fla.  and 
Ala.,  1664;  La  Grange  Bayou,  Fla.,  including  Holmes  River,  from  Vernon  to 
its  mouth,  1666;  Pensacola  Harbor,  Fla.,  1668;  Blackwater  River,  Fla.,  1673; 
Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1674;  Alabama  River,  Ala.,  1676; 
Coosa  River,  Ga.  and  Ala.,  1682;  operating  and  oare  of  canals  and  other  works 
of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1692. 

APPENDIX  S. 
REPORT  OF  ALAJ.  WM.  T.  ROSSELL,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Mobile,  Ala.,  1696;  Black  Warrior  River,  Ala.,  from 
Tuscaloosa  to  Daniels  Creek,  1702;  operating  and  care  of  locks  and  dams  on 
Black  Warrior  River,  Ala. ,  1703;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss., 
1707;  Noxubee  River,  Miss.,  1716;  Pascagoula  River,  Miss.,  1717;  Pascagoula 
River  and  Horn  Island  Harbor,  Miss.,  1718;  Chickasahay  River,  Miss.,  1720;  Leaf 
River,  Miss.,  1721;  channel  from  Gulfport  to  Ship  Island  Harbor,  Miss.,  1722- 
Ship  Island  Pass,  Miss.,  1728;  Pearl  River  at  its  mouth,  Miss.,  1724;  Pearl  River 
below  Jackson,  Miss.,  1725;  Pearl  River  between  Carthage  and  Jackson,  Miss., 
1727;  Pearl  River  between  Edinbur^  and  Carthage,  Miss.,  1728;  Bogue  Chitto, 
La.,  1729;  canal  between  Warrior  River  and  Five-mile  Creek,  Ala.,  1730;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1783. 

Surveys.— Horn  Island  Pass  and  Harbor,  Miss.,  1784;  channel  through  Ship 
Island  Pass,  and  from  Ship  Island  Harbor  to  Gulfport  and  to  Bilozi,  Miss.,  1787. 

APPENDIX   T. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1815, 

APPENDIX  U. 
REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements.— Chef uncte  River  and  Bogue  Falia,  La.,  1833;  Tickfaw  River  and 
its  tributaries,  La.,  1835;  Amite  River  and  Bayou  Manchac,  La.,  1837;  closing 
crevasse  in  Pass  a  Loutre,  Missississippi  River,  1839;  improvement  of  the  outlet 
of  the  Mississippi  River  at  Pass  a  Loutre,  1841;  Bayou  Lafourche,  La.,  1842; 
Bayou  Plaquemine,  Grand  River,  and  Pigeon  bayous,  La.,  1844:  Bayou  Cour- 
tableau.  La.,  1847;  Bayou  Teche,  La.,  1848;  channel,  bay,  and  passes  of  Bayou 
Vermilion,  La.,  1850;  Mermentau  River  and  tributaries.  La.,  1851;  mouth  and 
passes  of  Calcasieu  River,  La.,  1853;  Johnsons  Bayou,  La.,  removing  water  hya- 
cinths from  Louisiana  waters,  1855;  mouths  of  Sabine  and  Neches  rivers,  Tex. 
1856;  Sabine  River,  Tex.,  1857;  harbor  at  Sabine  Pass,  Tex,,  1858;  Homochitto, 
River,  Miss.,  1862. 

SuavBT.— Southwest  Pass,  Mississippi  River,  1863. 

APPENDIX  V. 
REPORT  OF  CAPT.  C.  S.  RICH6,  CORPS  OF  ENGINEERS. 

Improvements.— Galveston  Harbor,  Tex.,  1953;  ship  channel  in  Galveston  Bay, 
Tex.,  1961;  channel  from  Galveston  Harbor  to  Texas  City,  Tex.,  1982;  Galveston 
ship  channel  and  Buffalo  Bayou,  Tex. ,  19f)4;  operating  and  care  of  Morgan  Canal, 
Tex.,  Trinity  River.  Tex.,  1965;  Buffalo  Bayou,  Tex.,  1967;  channel  in  West  Gal- 
veston Bay,  Tex. ,  1968;  mouth  of  Brazos  River,  Tex. ,  1969;  Brazos  River  between 
Velascoand  Richmond.  West  Galveston  Bay  channel,  Double  Bayou,  and  mouths 
of  adjacent  streams,  Tex.,  Brazos  River,  Tex.,  1970;  Aransas  Pass,  Tex., remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1972. 

Surveys. -Aransas  Pass  and  Harbor,  Tex.,  1973;  mouth  of  Brazos  River,  near 
Velasco,  Tex.,  1976. 
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APPENDIX  W. 

REPORT  OP  MAJ.  J.  H.  WILLARD,  CORPS  OP  BNaiNBERS. 

IMFBOYEMEMTS.— Red  River,  La.,  Ark.,  and  Ind.  T.,  1979;  Red  River  above  Fulton, 
Ark. ,  1991 ;  Cypress  Bayou,  Tex.  and  La. ,  1992;  Ouachita  and  Black  rivers,  Ark.  and 
La.,  1994;  Bayou  Bartholomew,  La.  and  Ark.,  2000;  Boeuf  River,  La.,  2002;  Ten- 
sas River  and  Bavou  Mayon,  La.,  2006;  Yazoo  River,  Miss.,  2009;  mouth  of 
Yazoo  River  and  harbor  at  Vicksburg,  Miss.,  2015;  Tallahatchie  River,  Miss., 
20^0:  Big  Sunflower  River,  Miss.,  2022;  water  gauges  on  the  Mississippi  River 
and  its  principal  tributaries,  2025. 

APPENDIX  X. 

REPORT  OF  LIEUT.  ROBERT  McQRBOOR,  CORPS  OF  ENGINEERa 

IMPBOVBMBNT8.— Removing  obstruction  in  Arkansas  River,  Ark.  and  Eans..  2081; 
Arkansas  River,  Ark.,  2038;  White  River,  Ark.,  2035:  Buffalo  Fork  of  White 
River,  Ark.,  2037;  Upper  White  River,  Ark.,  2038;  Cache  River,  Ark.,  2089; 
Black  River,  Ark.  and  Mo.,  2040;  Current  River,  Ark.  and  Mo.,  2042;  St. Prands 
Bivei:,  Ark.,  2043;  St  Francis  River,  Mo.,  2045. 

PART   III. 

APPENDIX  T. 

REPORT  OF  CAPT.  BDW.  BURR,  CORPS  OP  ENGINEERS. 

Improvements.— Removing  snags  and  wrecks  from  the  Mississippi  River  below 
the  mouth  of  the  Missouri  River,  2047;  Mississippi  River  between  Ohio  and 
Missouri  Rivers,  2058:  harbor  at  St.  Louis,  Mo.,  2087;  to  prevent  the  Mississippi 
River  from  breaking  through  into  Cache  River  at  Beechndge,  above  Cairo,  III., 
2068. 

APPENDIX  Z. 
REPORT  OF  CAPT.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upi>er  Mississippi 
River,  2091 :  Mississippi  River  between  mouth  of  Missouri  River  and  St.  Paul, 
2102;  operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  2160;  opera- 
tion and  care  of  Galena  River  improvement.  111.,  2168;  harbor  at  La  Crosse, 
Wis.,  2171. 

APPENDIX  A  A. 

REPORT  OF  MAJ.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.— Mississippi  River,  between  St.  Paul  and  Minneapolis,  Minn*> 
3178;  construction  of  reservoirs  at  head  waters  of  Mississippi  River,  2182;  oper- 
ating and  care  of  reservoirs  at  head  waters  of  Mississippi  River,  2190;  Chippewa 
River,  including  yellow  banks,  Wis.,  2195;  St.  Croix  River,  Wis.  and  Minn., 
2197;  Minnesota  River,  Minn.,  Red  River  of  the  North,  Minn,  and  N.  Dak., 
3200;  bar  at  mouth  of  Warroad  River,  Minn.,  2204;  gauging  Mississippi  River 
at  or  near  St.  Paul,  Minn.,  2205. 

APPENDIX  B  B. 

REPORT  OF  CAPT.  J.  C.  SANPORD,  CORPS  OF  ENGINEERS. 

Improvements.— Missouri  River  between  Stubbs  Ferry,  Mont.,  and  lower  limits 
of  Sioux  City,  Iowa,  2217;  snagging  Upper  Missouri  River,  2229;  Yellowstone 
River,  Mont,  and  N.  Dak.,  2281. 

APPENDIX  0  0. 

REPORT  OF  LIEUT.  COL.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements.— Obion  River,  Tenn.,2233;  Forked  Deer  River,  Tenn.,2285;  Cum- 
berland River,  Tenn.  and  Ky.,  2238. 
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APPENDIX  D  D. 
REPORT  OP  MAJ.  DAN  C.  KINGMAN,  CORPS  OF  ENQINEERa 

Improvembnts.— Tennessee  River  system,  2251:  Tennessee  River,  2252;  operating; 
and  care  of  Muscle  Shoals  Canal.  Tennessee  River,  2289;  French  Broad  and 
Little  Pigeon  rivers,  Tenn.,  2300;  Clinch  River,  Tenn.  and  Va.,  2303;  Elk  River, 
Tenn.  and  Ala. ,  2306. 

SuBVBT.—Elk  River,  Tenn.  and  Ala.,  2308. 

APPENDIX  E  E. 
REPORT  OF  MAJ.  WM.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements.— Ohio  River,  2311;  operating  snag  boat  on  the  Ohio  River,  2340; 

operating  and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsbarg,  Pa.,  2347; 

movable  dams  in  Ohio  River,  2352. 
Surveys.— Ohio  River,  from  Marietta,  Ohio,  to  Pittsbnrg,  Pa.,  final  report,  2361; 

Ohio  River  at  Callams  Ripple,  below  Cincinnati,  Ohio,  2367. 

APPENDIX  P  F. 
REPORT  OF  MAJ.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERS. 

Improvements.— Monongahela  River,  W.  Va.  and  Pa.,  2873,  2875;  operating  and 
care  of  locks  and  dams  on  Monongahela  River,  W.  Va.  and  Pa.,  2376;  harbor  of 
Pittsbarg,  Pa.,  2397;  locks  and  dams  at  Herr  Island,  above  head  of  Six-mile 
Island,  and  at  Springdale,  Allegheny  River,  Pa.,  2404;  open-channcd  improve- 
ment, Allegheny  River,  Pa.,  2410. 

Survey.— Allegheny  River,  Pa.,  2411. 

Habbob  Line.— Ohio  River  at  Allegheny  City,  Pa.,  2449. 

APPENDIX  G  G. 

REPORT  OF  OAPT.  H.  F.  HODGES,  CORPS  OF  ENGINBERa 

Improvements.— Muskingum  River,  Ohio,  2454;  operating  and  care  of  locks  and 
dams  on  Muskingum  River,  Ohio,  2457;  Little  Ranawha  River,  W.  Va.,  2474; 
operating  and  care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  2476; 
Great  Kanawha  River,  W.  Va.,  2479;  operating  and  care  of  locks  and  dams  on 
Great  Kanawha  River,  W.  Va.,  2485;  Elk  River,  W.  Va.,  2495;  GauleyRiver, 
W.  Va.,  2496;  New  River,  Va.  and  W.  Va.,  2498;  Guyandotte  River,  W.  Va., 
2499;  Big  Sandy  River,  W.  Va.  and  Ky.,  2501:  operating?  and  care  of  lock  and 
dam  in  Big  Sandy  River,  W.  Va.  and  Ky.,  2505;  Tug  Fork  of  Big  Sandy  River, 
W.  Va.  and  Ky.,  2508:  Levisa  Fork  of  Big  Sandy  River,  Ky.,  2511;  Kentucky 
River,  Ky.,  2513;  operating  and  care  of  locks  and  dams  in  Kentucky  River, 
Ky.,  2523. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGD^ERS. 

Improvements.— Falls  of  Ohio  River  at  Louisville,  Ky.,  2545;  operating  and  care 
of  Louisville  and  Portland  Canal,  Louisville,  Ky.,  2565;  Wabash  River,  Ind.  and 
EL,  2577;  operating  and  care  of  lock  and  dam  at  Grand  Rapids.  Wabash  River, 
2578;  White  River,  Ind.,  2580;  Lock  No.  2,  Green  River,  at  Rnmsey,  Ky.,2581; 
Green  River  above  mouth  of  Big  Barren  River, Ky.  (Lock  No. 5), 2583;  operat- 
ing and  care  of  locks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2584;  Rough 
River,  Ky.,  2599;  operating  and  care  of  lock  and  dam  in  Rough  River,  Ky., 
2602. 

APPENDIX  I  I. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEEJRS. 

Improvements.— Harbor  at  Grand  Marais,  Minn.,  2605;  harbor  at  Agate  Bav, 
Minn.,  2608;  harbor  at  Duluth.  Minn.,  and  Superior,  Wis.,  2611;  harbor  at  Ash- 
land, Wis.,  2703;  harbor  at  Ontonagon,  Mich.,  2705;  waterway  from  Keweenaw 
Bay  to  Lake  Superior, Mich., 2707;  harbor  at  Marquette.  Mich.,  2715:  harbor  of 
refuge,  Marquette  Bay,  Mich.,  2718;  harbor  of  refuge.  Grand  Marais,  Mich.,  2719; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2722. 

Harbor  Line.— Portage  Lake  at  Houghton,  Mich.,  2723. 
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PART   IV. 

APPENDIX  J  J. 
REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

IMPROVEMBNTS.— MenomiDee  Harbor,  Mich,  and  Wis.,  3726;  Menominee  River, 
Mich,  and  Wis.,  3738;  Oconto  Harbor,  Wis.,  2781;  Pensaukee  Harbor,  Wis., 
Green  Bay  Harbor,  Wis.,  3784;  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wis.,  2737;  operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wis.,  2743:  harbor  of  refuge.  Sturgeon  Bay  Canal,  Wis.,  2749;  Ahnapee  Har- 
bor, Wis.,  3751;  Kewaunee  Harbor,  Wis.,  2754;  Two  Rivers  Harbor.  Wis.,  2756; 
Manitowoc  Harbor,  Wis.,  2759;  Sheboygan  Harbor,  Wis.,  2762;  Port  Washing- 
ton Harbor,  Wis.,  2765;  harbor  of  refuge  at  Milwaukee,  Wis.,  2767;  Milwaukee 
Harbor,  Wis.,  2770;  South  Milwaukee  Harbor,  Wis.,  2775;  Racine  Harbor,  Wis., 
2776;  Kenosha  Harbor,  Wis.,  2781;  Waukegan  Harbor,  III..  3786;  Fox  River, 
Wis.,  2789;  operating  and  care  of  locks  and  dams  on  Fox  River,  Wis.,  2794; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2812. 

Surveys.— Sheboygan  Harbor,  Wis.,  2812;  Racine  Harbor,  Wis.,  2815;  Kenofiha 
Harbor,  Wis.,  2817. 

Harbor  Link.— Fox  River,  at  Oshkosh,  Wis.,  3819. 

APPENDIX  K  K. 
REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENOINEERS. 

IHPROVBHENTS.— Chicago  Harbor,  HI.,  3831;  Chicago  River,  HI.,  3836;  removal  of 
wreck  of  schooner  Jo/m  Bdber  from  North  Branch,  Chicago  River,  111.,  3833, 
2866;  Calumet  Harbor,  01.,  2833;  Calumet  River,  111.  and  £nd.,  2888;  Illinois 
River,  HI.,  3841;  operating  and  care  of  Lagrange  and  Kampsville  Locks,  Illi- 
nois River,  ni.,  and  approaches  thereto,  3849;  Illinois  and  Mississippi  Canal, 
2853;  operating  and  care  of  Illinois  and  Mississippi  Canal  around  rapids  of  Rock 
River  at  Milan,  111.,  3888. 

Survey.— Upper  Illinois  and  Lower  Des  Plaines  rivers,  111.,  2890. 

Harbor  Link.— Calumet  Harbor,  111.,  2891. 

APPENDIX  L  L. 

REPORT  OF  CAPT.  CHESTER  HARDING,  CORPS  OF  ENGINEERS. 

IMPROVRMENTS.— Michigan  City  Harbor,  Ind.,  2895;  St.  Joseph  Harbor,  Mich., 
2901;  St.  Joseph  River,  Mich.,  2905;  South  Haven  Harbor,  Mich.,  2906;  Sauga- 
tack  Harbor,  Mich.,  2910;  Kalamazoo  River,  Mich.,  3913;  harbor  at  Holland 
(Black  Lake),  Mich.,  3918;  harbor  at  Grand  Elaven,  Mich.,  3917;  Grand  River, 
Mich.,  2930;  Muskegon  Harbor,  Mich.,  2938;  White  Lake  Harbor,  Mich.,  3931; 
Pentwater  Harbor,  Mich.,  3938;  Ludington  Harbor,  Mich.,  3936;  harbor  at 
Manistee,  Mich.,  3939;  harbor  of  refuge.  Portage  Lake,  Manistee  County,  Mich., 
2942;  Frankfort  Harbor,  Mich.,  2944;  harbor  at  Charlevoix,  Mich..  3946;  harbor 
at  Petoskey.  Mich.,  2949;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  2951. 

APPENDIX  M  M. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvemrnts.— Ship  channel  connecting  waters  of  the  Great  Lakes  between 
Chicago,  Duluth,  and  Buffalo,  2953;  St.  Marys  River  at  the  falls,  Mich.,  2960; 
St.  Marys  Falls  Canal,  Mich.,  2965;  Hay  Lake  Channel,  St.  Marys  River,  Mich., 
2979;  Cheboygan  Harbor,  Mich.,  2982;  Alpena  Harbor  (Thunder  Bav  River), 
Mich.,  2983;  Saginaw  River,  Mich.,  2985;  Sebewaing  River,  Mich.,  2987;  harbor 
of  refuge,  Sandbeach,  Lake  Huron,  Mich.,  2988;  mouth  of  Black  River,  Mich., 
2992;  Black  River  at  Port  Huron,  Mich.,  2993;  Pine  River,  Mich.,  2995;  Belle 
River,  Mich.,  2996;  St.  Clair  Flats  Canal,  Mich.,  2998;  operating  and  care  of  St. 
Clair  Flats  Canal,  Mich.,  2999;  Clinton  River,  Mich.,  3001;  Detroit  River,  Mich., 
8003;  Rouge  River,  Mich.,  3013;  turning  basin  in  Rouge  River,  Mich.,  3014; 
removing  stmken  vessels  or  craft  obstructing  or  endangering  navigation,  8015. 
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APPENDIX  N  N. 
REPORT  OP  COL.  JARED  A.  SMITH,  CORPS  OF  BNGINEERa 

Improvements. —Monroe  Harbor,  Mich.,  3017:  Toledo  Harbor,  Ohio,  3020;  Port 
Clinton  Harbor,  Ohio,  3034;  Sandusky  Harbor,  Ohio,  3036;  Huron  Harbor,  Ohio, 
3051;  Vermilion  Harbor,  Ohio,  3053;  Black  River  (Lorain)  Harbor,  Ohio,  3056; 
Cleveland  Harbor,  Ohio,  8057;  Fairport  Harbor,  Ohio,  3064 :  Ashtabula  Harbor, 
Ohio,  3068 ;  Conneaut  Harbor,  Ohio,  3071 ;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  8075. 

Survey.— Cleveland  Harbor,  Ohio,  3075. 

Harbor  Lines.— Toledo  Harbor,  Ohio,  8078;  Cleveland  Harbor,  Ohio,  8080. 

APPENDIX  O  O. 
REPORT  OF  MAJ.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements.— Erie  Harbor,  Pa.,  3091;  Dunkirk  Harbor,  N.  Y.,  3096;  Buffalo 
Harbor,  N.  Y.,  3101 ;  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor, 
N.  Y.,3114;  Tonawanda  Harbor  and  Niagara  River,  N.  Y.,3115;  Niagara  River 
from  Tonawanda  to  Port  Day,  N.  Y.,3121. 

Harbor  Line.— Outer  harbor  at  Buffalo,  N.  Y. ,  including  West  Seneca,  3128. 

APPENDIX  P  P. 

REPORT  OF  CAPT.  GRAHAM  D.  FITCH,  CORPS  OF  ENGINEERa 

Improvements.— Wilson  Harbor,  N.  Y.,  8129;  harbor  at  Charlotte,  N.  Y.,  3180; 
harbor  at  Pultneyville,  N.  Y.,  3132;  harbor  at  Great  Sodus  Bay,  N.  Y.,  3138; 
harbor  at  Little  Sodus  Bay,  N.  Y..  3135;  harbor  at  Oswego,  N.  Y.,  3138;  harbor 
at  Cape  Vincent,  N.  Y.,  8145;  shoals  in  the  St.  Lawrence  River,  between  Ogdens- 
burg  and  the  foot  of  Lake  Ontario,  3147;  harbor  at  Ogdensburg,  N.  Y.,  3149. 

APPENDIX  Q  Q. 

REPORT  OF  CAPT.  JAMES  J.  MEYLER,  CORPS  OF  ENGINEERS. 

Improvements.— San  Diego  Harbor,  Gal.,  3153;  deep  water  harbor  at  San  Pedro 
Bay,  Cal.,  8156;  Wilmington  Harbor,  Cal.,  3158;  San  Luis  Obispo  Harbor,  Cal., 
8159. 

APPENDIX  R  R. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Alviso,  Cal. ,  3161 ;  harbor  at  San  Francisco,  Cal. ,  3162 ; 
Oakland  Harbor,  Cal.,  3163;  San  Joaquin  River,  Cal.,  3166;  Mokelumne  River, 
Cal.,  3168;  Sacramento  and  Feather  rivers,  Cal.,  3169;  Napa  River,  Cal.,  3182; 
Petal uma  Creek,  Cal.,  3183;  Humboldt  Harbor  and  Bay,  Cal.,  3185;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  3188. 

Survey.— San  Joaquin  River  and  Stockton  and  Mormon  channels,  Cal.,  3188. 

Harbor  Lines.  —Eastern  shore  of  San  Francisco  Bay,  between  Point  San  Pablo 
and  Oakland,  Cal.,  3194. 

APPENDIX  S  S. 

REPORT  OF  CAPT.  WILLIAM  W.  HARTS,  CORPS  OF  ENGINEERS. 

Improvements.— Port  Orford  Harbor,  Oreg.,  3199;  mouth  of  Coquille  River, 
Oreg.,  3200;  Coquille  River,  Oreg.,  between  Coquille  and  Myrtle  Point,  3203: 
entrance  to  Coos  Bay  and  Harbor,  Oreg.,  H20B;  dredging  Coos  Bay,  Oreg.,  3205; 
Coos  River,  Oreg.,  3208;  Umpqua  River,  Oreg,,  3209;  mouth  of  Siuslaw  River, 
Oreg.,  3210;  Alsea  River,  Oreg.,  Yaquina  Bay,  Oreg.,  3213;  examination  of 
Yaquina  Bay,  Oreg.,  3315;  Nestugga  River,  Oreg..  3216;  Tillamook  Bay  and  Bar, 
Oreg.,  3217;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  3219;  Colum- 
bia River  at  Three  mile  Rapids,  and  boat  railway  from  The  Dalles  Rapids  to 
Celilo  Falls,  3221;  canal  at  the  Cascades,  Columbia  River,  Oreg.,  3222;  operating 
and  care  of  canal  and  locks  at  the  Cascades,  Columbia  River,  Oreg.,  3224; 
Columbia  River  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River, 
3229;  Clearwater  River,  Idaho,  3331. 
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ERRATA 


IN    THE    REPORT   OF  THE    MISSISSIPPI    RIVER   COMMISSION    FOR   THE   FISCAL  YEAR 

ENDING  JUNE  30,  1899,  AS   PRINTED  IN   THE    ANNUAL   REPORT  OP 

THE  CHIEF  OF  ENGINEERS,  1899,  APPENDIX  W  W. 


NOTX.— The  following  list  indndes  only  erron  of  quantity  or  senae. 


Page  3819.— 4th  line  under  Levees,  for      1899      read      1896. 
"     8328.— 5th  line,  for       80  miles       read       78  miles. 
**     3898.— Opposite  □  >J*,  6th  column,  for       1,134.2       read       1,149.6. 
"     3399.— Opposite  D  'I*,  8th  column,  for       Q  V       read       Q  'I*. 
»•     8419.— 3rd  line,  for       P.  B.  H.  "f*       read       P.  B.  M.  >|«. 
"    3461.— 2nd  line,  for       P.  B.  •§•       read       P.  B.  M.  'J*. 

"     8455.-Oppo«lte  T.  B.  M.  194,  7th  column,  for  {     "jjg      |  read  i      +;Jg; 

•'     3462.— Opposite  T.  B.  M.  226,  2nd  column,  for       T.  B.  M.  265       read       T.  B.  M.  225. 
*'     3472.— 6th  line  from  bottom,  for        there  will  be  parallax        read        there  will  be  no  par- 
allax. 
"    3480.— Opposite  Memphis,  in  7th  column,  for      87.59       read       37.22. 
Opposite  Arkansas  City,  in  last  three  columns,  for 

Jan.  13     I     9.2     I      +12.8 

**    3484.— Opposite  high  water  gage  138,  5th  column,  for 

6th  coliunn,  for 

last  column,  for 

Opposite  high  water  gage  130,  5th  column,  for 

last  column,  for 

"    8489.— 6th  line  above  work  under  construction,  for 

ings  or  collars. 
«*    3503.— Table  No.  18,  opposite  Pile  Sinker  No.  984,  for      447.08       read       447.03. 
•*     3524.— Under  subsistence,  3rd  line,  for       8667.62       read       8677.62. 
'*     3530.— 2nd  line  from  bottom,  for       7  feet  above  zero       read       7  feet  below  zero. 
•♦     3666.— 20th  line  from  bottom  of  table,  for       J.  F.  Kerr       read       J.  E.  Kerr. 
'*     3576.— Opposite  Shippey  <b  Johnsen,  2nd  column  to  right,  for       68,108       read       58,105. 
**     3578.— Lower  table,  opposite   Mclntyre  &  Howard,  under  Cost,  for  e  16,447.44  read 

616,447.74. 
**     3605.— Opposite  Nina,  Section  7,  2nd  column  to  right,  for       16.26       read       16.25. 
"     3610.— Ist    table,   op])Osite    Ballay   to  Orange    Farm    Section    5,   5th    column   to  right,  for 

blank       read        170. 
**     3618.— Under  Baratarla  Levee  District,  opposite  Surveys,  for       84.56       read       84.66. 
"     3619.— 14th  line,  for       $75,260.22       read       878,250.22. 
••     3647.— Ist  line  under  Baratarla  Levee  District,  for       line  of  levees       read       line  of  levels. 


/Jan. 
tSept. 

18 
12 

9.2 
9.9? 

ead 

'■■+i3'.6 

220.7 

read 

216.9?, 

and  in 

218.2 

read 

218.8, 

and  in 

—2.5 

read 

-1.9. 

202.0 

lead 

199.2, 

and  in 

-8.0 

read 

-5.8. 

>earing 

B  on  collars 

read 

bear- 
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annual  report  of  the  mississippi  river  commission  for  the 
fiscal  tear  ending  june  so,  1899, 

Abmy  Building, 
JSTew  York  Oity^  July  i,  1899. 
Sir:  The  Mississippi  Biver  Gommission  has  the  honor  to  sabmit  this 
its  annual  report  for  the  fiscal  year  ending  June  30, 1899. 

APPBOPEIATIONS  AND  ALLOTMENTS. 

The  sundry  civil  act  of  July  1, 1898,  appropriated  $1,983,333,  from 
which  the  following  allotments  were  made: 

Mississippi  River  Commission $40,000 

Surveys,  gauges,  and  observations 115,000 

Dredges  and  dredging , 358,400 

Experimentallow- water  dikes 25,000 

Plam  Point  Reach,  repair  and  preservation  of  works 40, 000 

Plum  Point  Reach,  care  and  repair  of  plant 15,000 

Delta  Point,  La. ,  repair  and  preservation  of  works 40, 000 

Delta  Point,  La.,  care  and  repair  of  plant 20, 000 

Fourth  District,  care  and  repair  of  plant 5, 556 

Lake  Providence  Reach,  part  of  $10,000  allotment  for  revetment 4, 377 

Levees 1,075,000 

The  specific  appropriations  in  the  act  were  as  follows: 

New  Madrid,  Mo.,  extension  of  revetment 50,000 

Camthersville,  Mo.,  bank  protection 20,000 

Memphis,  Tenn.,  extension  of  revetment 35,000 

Memphis.  Tenn.,  repair  and  preservation  of  revetment 10, 000 

Helena,  Ark.,  extension  of  revetment 30,000 

Greenville,  Miss.,  rectification  of  banks 100,000 

Total 1,883,338 

The  appropriation  in  the  sundry  civil  act  of  March  3, 1899,  amonuted 
to  $2,583^333,  which  was  allotted  as  follows: 

Mississippi  River  Commission $35,000 

Surveys,  gauges,  and  observations 70,000 

Dredges  and  dredging 858,400 

Experimental  low- water  dikes 50,000 

Plnm  Point  Reach,  repair  and  preservation  of  works 60, 000 

Hopefidd  Bend,  repair  and  preservation  of  works 60,000 

Plant,  repairs  and  renewals,  first  and  second  districts 25, 000 

Surveys,  first  and  second  districts 6,000 

Ashbrook  Neck,  repair  and  preservation  of  works 20,000 

Lake  Providence  Reach,  extension  and  repair  of  bank  revetment 60, 000 

Plant,  repairs  and  renewals,  third  district 60,000 

Surveys,  third  district 5,000 

Kemp  Bend  Bank  Revetment 180,000 

Plant,  repairs  and  renewals,  foorth  district 64,444 

Surveys,  fonrth  district 5,000 

Levees 1,250,000 

Hickman,  Ky.,  repairs  to  revetment 6,000 

Greenville  Harbor,  Mississippi,  repairs  to  revetment 26, 000 

BAadoraat^  La.,  bank  protection 10,000 
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The  sniidry  civil  act  also  specifically  provided  for  the  expenditure 
of  the  sums  Darned  at  the  following  points: 

New  Madrid,  Mo.,  eztenflion  of  revetiiient $40,000 

Caruthersville,  Mo.,  reotifying  the  banks 35,000 

Helena,  Ark.,  impToving  harbor  and  rectify ing  banks 30, 000 

Greenville,  Miss.,  recti^ing  banks *. 50,000 

In  hands  of  President,  reserved  for  allotment 78, 488 

Total 2,583,333 

The  river  and  harbor  act  of  March  3, 1899,  provided  for  the  expendi- 
ture of  the  followiug  amonnts  under  the  direction  of  the  Mississippi 
Eiver  Commission: 

Harbor  of  Natchez  apd  Vidalia,  Miss,  and  La $50,000 

Harbor  of  New  Orleans,  La..' 110.000 

Rectification  of  Red  and  Atchafalaya  rivers,  Louisiana 25, 000 

Total 185,000 

MiSSIISSIPPI  RIVER  COMMISSION. 

At  the  first  meeting  of  the  commission,  held  in  Washington,  D.  O., 
August  19, 1879,  it  was  resolved  ^^that  the  permanent  headquarters  of 
the  commission  be  at  St.  Louis,  Mo."  This  resolution  is  still  in  force, 
and  at  the  present  time  the  office  is  located  in  the  Fullerton  Building 
and  is  in  charge  of  the  secretary  of  the  commission,  Capt.  Mason  M. 
Patrick,  Corps  of  Engineers,  U.  S.  A. 

There  have  been  five  sessions  of  the  commission  during  the  year.  Two 
of  these  have  been  held  on  board  the  steamer  Missisftippi  en  route  from 
St.  Louis  to  New  Orleans  for  the  purpose  of  inspecting  the  river  and 
the  improvement  works.  The  sessions  were  held  on  the  following  dates  : 
Seventy  third  session,  June  lG-18, 1898,  at  Army  Building,  New  York 
City;  seventy-fourth  session,  December  3-11,  1898,  on  steamer  Misnis- 
sippiy  St.  Louis,  Mo.,  to  Xew  Orleans,  La.;  seventy-fifth  session,  March 
7-9,  1899,  at  Army  Building,  New  York  City;  seventy  sixth  session, 
April  26  to  May  2,  1899,  on  steamer  Mississippi,  St.  Louis,  Mo.,  to  New 
Orleans,  La. ;  seventy-seventh  session,  June  19-21, 1899,  at  Army  Build- 
ing, New  York  City. 

The  committee  on  dredging  have  held  one  meeting  in  St.  Louis,  and 
visited  the  dre<lges  operating  under  the  direction  of  Major  Handbury, 
near  Crystal  City,  Mo. 

Since  the  last  annual  report,  changes  have  been  made  in  tlie  person- 
nel of  the  comnussion  due  to  the  death  of  Henry  Flad,  which  occurred 
on  June  20, 1898.  On  August  12, 1898,  J.  A.  Ockerson  was  appointed 
to  fill  the  vacancy. 

Kenioval  of  sand  bar  in  front  of  the  city  of  Memphis,  Tenn, — The  river 
and  harbor  act  of  March  3,  1899,  provided  that  "the  Mississippi  River 
Commission  is  directed  to  examine  the  harbor  at  Memphis,  Tenn.,  and 
report  what  improvement,  if  any,  should  be  made  to  remove  the  bar  in 
front  of  the  city  of  Memphis,  together  with  the  cost  thereof.^' 

To  comply  with  this  provision  of  the  law,  the  commission  has  made 
a  special  examination  of  the  harbor  of  Memphis  and  given  the  subject 
of  its  maintenance  and  improvement  careful  consideration.  During  a 
recent  tour  of  inspection  of  the  river  a  number  of  the  citizens  of  Mem- 
phis appeared  before  the  commission  and  expressed  a  desire  for  the 
removal  of  the  accretions  that  have  recently  been  deposited  below  the 
mouth  of  Wolf  Eiver  and  in  front  of  the  upper  portion  of  their  steam- 
boat landing. 
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In  order  that  the  conclasions  of  the  commission  and  its  recommen- 
dations in  this  matter  may  be  clearly  understood,  a  brief  statement  of 
the  conditions  that  have  prevailed  here  daring  recent  years  would  seem 
to  be  necessary.  This  locality,  like  all  others  along  the  river,  has  been 
subject  to  periodic  changes. 

It  is  of  record  that  the  left  bank  of  the  river  at  one  time  prior  to  1867 
was  close  into  the  bluff  near  the  foot  of  Jackson  street,  in  the  city  of 
Memphis,  and  that  the  mouth  of  Wolf  River  was  in  this  vicinity.  In 
1867,  we  find  that  accretions  had  taken  place,  probably  owing  to  some 
change  iu  the  river  above,  until  the  bank  of  the  river  was  fully  1,000 
feet  farther  toward  the  Arkansas  shore.  This  land  was  known  as  the 
United  States  Navy- Yard.  It  remained  in  practically  the  same  condi- 
tion until  about  1873,  when  it  began  gradually  to  fall  into  the  river.  In 
1876  it  had  receded  350  feet,  and  was  caving  in  at  the  rate  of  100  feet 
per  year. 

Under  authority  from  Congress,  a  project  was  proposed  for  revetting 
the  river  bank  in  this  locality  for  a  distance  of  7,600  feet.  Two  thou- 
sand of  this  was  above  the  mouth  of  Wolf  Eiver  aiid  5,600  feet  below. 
The  work  was  commenced  under  an  appropriation  of  $46,000  made  by 
the  river  and  habor  act  approved  June  18, 1878.  Additional  appropri- 
ations and  allotments  were  made  for  this  work,  and  it  was  completed 
under  the  project  firom  Wolf  River  down  as  far  as  the  foot  of  Jefferson 
street  in  February,  1883,  the  aggregate  amount  expended  being  about 
$148,000.  During  the  high  water  of  1884  much  of  this  revetment  was 
undermined,  and  the  whole  of  the  upper  portion  of  the  city  front  placed 
at  the  mercy  of  the  eroding  action  of  the  water.  Since  that  year  a 
new  project  for  the  protection  of  the  city  front  has  been  carried  out. 
The  whole  distance  from  the  mouth  of  Wolf  Eiver  down  to  the  Kansas 
City  and  Memphis  Railroad  Bridge,  about  13,400  feet,  is  now  protected. 
Of  this  10,300  feet  has  been  revetted  by  the  United  States,  2,200  is  pro* 
tected  by  a  system  of  low  spur  dikes  put  in  at  the  expense  of  the 
citizens  of  Memphis,  and  1,000  feet  immediately  above  the  bridge  was 
revetted  by  the  railroad  company  to  protect  the  east  pier. 

The  total  cost  of  this  work  to  the  United  States  has  been  approxi- 
mately $450,000. 

Soon  after  the  revetment  was  put  in  place  which  protected  the  upper 
part  of  the  city  front,  extensive  deposits  began  to  take  place  in  the 
vicinity  of  Wolf  River,  and  below  as  far  as  Jefferson  street  In  this 
locality  where  there  were  depths  of  100  feet  and  more  in  1884,  sand  and 
sediment  have  been  deposited  until  now  the  top  of  the  bar  is  18  and  20 
feet  above  the  surface  of  the  river  at  low  water.  The  left  bank  of  the 
river  at  low  and  mediam  stages  is  fnlly  2,000  feet  nearer  the  Arkansas 
shore  than  it  was  at  that  date,  and  in  about  the  same  position  that  the 
bar  line  on  that  side  was  at  that  time.  The  accretions  below  the  mouth 
of  Wolf  River  will  amount  to  fully  10  acres,  and  those  above  very  much 
more.  These  are  covered  with  a  vigorous  growth  of  willows,  and  with 
each  overflow  at  high  water  the  resulting  deposits  bring  their  surface 
nearer  the  high- water  limit. 

The  changes  that  have  been  noted  have  their  origin,  of  course,  at  a 
point  higher  up  the  river.  There  is  transmitted  herewith  a  map  on 
which  are  plotted  the  bar  and  bank  lines  of  the  river  between  the 
upper  end  of  Hopefield  Bend  and  the  Kansas  City  and  Memphis  Rail- 
way Bridge  as  they  existed  at  various  periods  between  January,  1876, 
and  December,  1898.  A  study  of  this  is  very  interesting  as  showing 
the  intimate  connection  between  the  situation  at  Wolf  River  and  the 
conditions  existing  in  the  Hopefield  Bend.    The  Geutennial  cut-off 
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which  took  place  in  1876,  aboat  25  miles  above  Memphis,  was  undoubt- 
edly instrumental  in  intensifying  the  gradual  change  that  was  taking 
place  in  Hopefield  Bend.  The  increased  current  induced  by  this  caused 
a  much 'more  rapid  erosion  of  the  bank  in  this  locality.  As  the  upper 
part  of  the  bend  was  thrown  in,  the  current  on  leaving  it  at  the  lower 
part  was  deflected  strongly  against  the  Tennessee  bank  in  the  vicinity 
of  Wolf  Biver,  causing  the  erosion  there  which  necessitated  the  bank 
protection  above  described.  As  the  caving  in  Hopefield  Bend  pro- 
gressed downward,  the  point  of  maximum  impact  and  strain  upon  the 
revetment  work  in  front  of  Memphis  moved  down  also,  until  by  the 
washing  away  of  Hopefleld  Point  the  cross  section  of  the  river  in  the 
vicinity  of  Wolf  River  was  very  much  enlarged,  and  the  main  current 
passed  down  more  nearly  parallel  to  the  Memphis  Iront.  CTuder  these 
conditions  the  large  deposits  took  place  in  the  bend  at  Wolf  Biver  and 
along  the  upper  portion  of  the  city  front. 

The  revetmentof  Hopefleld  Bend  was  commenced  in  December  of  1882, 
and  flnished  in  1889.  During  the  four  succeeding  years  it  was  exten- 
sively repaired  in  the  lower  10,000  feet.  The  total  length  of  bank  pro- 
tected is  about  16,000  feet  Had  the  erosion  of  Hopefleld  Point  not 
been  checked  the  whole  of  the  city  front  of  Memphis  would  have  been 
masked  by  accretions. 

The  project  for  this  revetment  contemplated  commencing  at  the  upper 
end  near  Mound  City  and  working  gradually  down,  holding  the  bank  in 
about  the  position  marked  on  the  map  <<Bank  line,  1881.^'  This  would 
have  resulted  in  the  ideal  harbor  for  the  city  of  Memphis.  Unfortu- 
nately, however,  the  project  was  met  at  various  stages  of  its  execution 
with  the  fact  that  sufficient  funds  were  not  available  for  properly  car- 
rying on  the  work.  As  a  result  of  this,  before  the  whole  bank  could  be 
protected,  it  had  been  eroded  back  nearly  3,000  feet  from  the  projected 
line,  the  original  site  of  the  town  of  Hopefleld  had  tumbled  into  the 
river,  and  great  damage  was  done  to  the  railroad  interests  and  property 
in  that  locality.  Large  deposits  had  also  been  made  in  the  vicinity  of 
Wolf  Biver. 

The  expense  of  this  revetment  to  the  Government  has  been  in  the 
neighborhood  of  $1,100,000,  making  the  total  cost  to  the  Government 
for  improving  Memphis  Beach  approximately  $1,560,000. 

Since  1892,  the  date  on  which  we  may  say  that  Hopefleld  Bend  was 
made  to  assume  something  like  stable  conditions,  there  has  been  no 
change  of  any  consequence  in  the  bank  line  in  the  vicinity  of  Wolf  Biver, 
and  the  upper  part  of  the  Memphis  front,  excepting  that  the  deposits 
are  gradually  becoming  higher.  These  are  not  now  overflowed  until  a 
20-foot  stage  of  water  is  reached,  nor  do  they  seem  to  be  extending 
downstream.  The  maximum  high-water  gauge  reading  at  Memphis  is 
37.66  feet. 

We  may  therefore  safely  assume  the  regimen  of  the  river  to  be  prac- 
tically fixed  at  this  point  so  long  as  Hopefield  Bend  can  be  held  in  its 
present  shape.  It  must  be  expected  that  occasional  breaks  will  continue 
to  take  place  in  this  revetment.  These  must  be  at  once  repaired  and 
the  whole  bank  line  held  practically  in  its  present  position.  It  is  also 
apparent  that  no  work  should  be  placed  in  the  river  that  will  in  any 
way  change  its  regimen  in  this  vicinity.  An  attempt  to  rehabilitate 
former  conditions  would  undoubtedly  result  in  a  necessity  for  large 
expenditures  of  money  which  present  circumstances  do  not  seem  to 
warrant. 

The  accreted  land,  even  in  its  present  elevation,  is  available  for 
wharfage  purposes  when  supplemented  with  proper  structures,  and 
must  be  of  value  to  its  present  owners  and  to  the  city  of  Memphis. 
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The  evident  solation  of  the  difflcolty  is  to  encoarage  the  bailding  np  of 
the  land  in  this  locality,  to  occupy  it  with  piled  structures  and  to  give 
the  present  bank  firom  the  mouth  of  Wolf  River  down  a  permanent 
character  by  protecting  about  3,000  feet  of  it  with  a  good,  substantial 
revetment.  It  is  estimated  that  this  will  cost  about  9150,000.  Should 
the  exigencies  of  commerce  or  the  conditions  of  the  river  require  it,  this 
revetment  might  in  time  be  carried  above  the  mouth  of  Wolf  Biver. 

It  has  been  suggested  that  the  bank  lines  of  1884  might  be  restored 
by  placing  works  in  Hopefield  Bend  that  would  cause  deposits  there 
and  throw  the  main  current  strongly  against  the  Tennessee  shore  above 
the  objectionable  accretions  and  wash  them  away;  or,  that  the  river 
might  be  taken  in  hand  at  the  foot  of  the  next  bend  above  and  thrown 
into  the  bed  of  the  Loosa  Hatchie,  thence  down  to  the  Wolf  Biver,  and 
by  that  down  to  its  present  channel  past  Memphis. 

It  is  very  doubtful  if  either  of  these  plans  could  be  successftilly  car- 
ried out.  In  both  cases  the  first  cost  and  the  expense  of  maintenance 
would  be  exc^essive  and  far  out  of  proportion  to  any  advantages  that 
would  be  gained.  In  view  of  the  above  facts,  it  is  the  sense  of  the  Gom- 
mission  that  *<  No  improvement  should  be  made  to  remove  the  bar  in 
front  of  the  city  of  Memphis." 

Quarantine  restrictions. — The  rigid  enforcement  of  quarantine  regula- 
tions owing  to  the  prevalence  of  yellow  fever  caused  serious  delay  and 
inconvenience  in  the  prosecution  of  all  work  of  the  Commission  lying 
below  Cairo.  In  the  lower  districts  it  practically  caused  a  suspension 
of  work  during  the  season  most  favorable  for  effective  operations,  and 
as  a  consequence  of  the  interruptions  and  delays  the  cost  of  the  work 
was  much  higher  than  usual. 

SURVEYS,  GAUaSS^  AND  OBSERVATIONS. 

This  work,  together  with  dredges  and  dredging,  is  in  charge  of  the 
secretary  of  the  Commission,  with  headquarters  at  Fullerton  Building, 
St.  Louis,  Mo.  The  position  was  filled  by  Oapt.  H.  B.  Waterman,  Corps 
of  Bngineers,  United  States  Army,  up  to  the  time  of  his  death,  which 
occurred  on  October  26,  1898.  Capt.  Mason  M.  Patrick,  Corps  of 
Bngineers,  United  States  Army,  was  assigned  to  this  duty  on  October 
29, 1898,  and  has  continued  in  charge  since  that  date. 

Field  tcorJc. — ^During  the  summer  of  1898  the  secondary  triangulation 
and  precise  levels  were  extended  northward  from  St.  Paul,  Minn.,  to 
Aitkin,  Minn.,  a  distance  by  river  of  about  210  miles.  The  field  work 
began  on  June  1  and  ended  on  November  15, 1898.  The  mean  closure 
of  101  triangles  measured  during  the  season  was  1.14  seconds.  Of 
these  triangles  48  had  an  average  closure  of  1.17  seconds  large  and  53 
triangles  closed  1.11  seconds  small.  The  line  of  precise  levels  was  car- 
ried up  theleft  bank  of  theriver,  with  theexception  of  a  short  stretch  from 
Brainerd  northward.  Standard  tile  and  pipe  bench  marks  were  estab- 
lished at  intervals  of  about  3  miles.  The  bench  marks  and  correspond- 
ing marks  on  the  right  bank  were  located  trigonometrically. 

These  marks,  in  connection  with  the  main  points  in  the  triangulation 
system,  form  the  base  for  the  toi)ographical  and  hydrographical  sur- 
veys and  are  valuable  as  accurate  initial  points  for  all  future  surveys. 
They  make  it  practicable  to  determine  with  accuracy  the  changes  in 
location  or  elevation  of  the  bed  of  the  stream  that  may  occur  in  the 
future.    For  details  of  this  work  see  Appendixes  1  A  and  1  B. 

The  topography  and  hydrography  of  this  portion  of  the  river  was 
begun  on  May  8, 1899,  and  is  now  in  progress  &om  St  Paul,  Minn., 
northward. 
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Mapping^  etc. — ^The  office  redactioD  and  platting  of  field  notes  of  snr- 
yeys  have  been  continued.  Daring  the  year  ten  charts  (161  to  170, 
inclusive),  scale  1 :  20,000,  covering  68  miles  of  the  river  from  near 
Dubuque,  Iowa,  to  Genoa,  Wis.,  have  been  completed.  Progress  has 
been  made  on  five  other  charts  extending  up  to  near  Winona,  Minn. 

Charts  158  to  162,  inclusive,  have  been  published.  This  completes 
the  published  series  to  a  point  632  miles  above  Cairo.  Charts  163  to 
170  are  now  in  the  hands  of  the  printer. 

Sheets  125  and  126,  inch-mile,  have  been  completed,  and  progress 
has  been  made  on  sheets  127  and  128,  extending  about  720  miles  above 
Cairo.  Sheets  123  and  124  have  been  published,  and  sheets  125  and 
126  are  in  the  publishers'  hands. 

Sheets  3  and  4  of  the  Upper  Alluvial  Valley  map  have  been  com- 
pleted and  are  now  in  the  hands  of  the  publishers. 

The  Lower  Alluvial  Yalley  map  has  been  revised  and  a  new  edition 
has  been  published. 

Gauges. — ^The  permanent  gauges  of  the  commission  have  been  main- 
tained during  the  year.  There  are  fourteen  gauges  on  the  Mississippi 
Biver,  one  on  the  St.  Francis  Eiver,  one  on  the  White  Biver,  one  at  the 
head  of  the  Atchafalaya  Biver,  and  a  self-recording  tide  gauge  at 
Biloxi,  Miss. 

The  high-water  gauges,  182  in  number,  were  also  maintained.  These 
are  placed  along  the  river  at  intervals  of  about  5  miles,  firom  Cairo,  UL, 
to  the  forts  below  New  Orleans. 

Stage, — The  stage  of  river  during  the  year  has  been  marked  by  fre- 
quent oscillations,  even  throughout  the  low- water  months.    On  August 

19. 1898,  the  river  reached  a  stage  of  27.3  feet  at  Cairo,  the  crest  reach- 
ing Helena,  Ark.,  on  August  22,  with  a  gauge  reading  of  26.7  feet. 
The  lowest  stage  was  reached  in  October,  at  a  reading  of  7.7  feet  on 
the  Cairo  gauge,  and  4.6  feet  on  the  Memphis  gauge. 

The  stage  of  river  was  favorable  to  navigation  throughout  the  low- 
water  season,  which  covered  the  period  from  September  1  to  the  latter 
part  of  December,  when  a  rapid  rise  set  in.  During  the  greater  part 
of  the  month  of  November  the  water  stood  above  the  15-foot  stage  at 
Cairo. 

The  first  flood  wave  reached  a  stage  of  38.3  feet  at  Cairo  on  January 

19. 1899.  This  wave  reached  a  stage  of  38.6  feet  at  Helena  and  40.6 
feet  at  Arkansas  City. 

The  next  wave  reached  a  maximum  of  46.2  feet  on  the  Cairo  gauge 
on  April  2.  It  remained  nearly  stationary  at  Cairo  from  March  17  to 
April  9,  being  above  danger  line  for  a  period  of  thirty-eight  days.  The 
crest  of  the  wave  reached  Helena  with  a  maximum  of  46.7  feet,  48.6 
feet  at  Arkansas  City,  and  47.3  feet  at  Vicksburg.  Both  flood  waves 
passed  off  without  any  serious  results. 

Mean  Gulf  level. — A  self  registering  tide  gauge  has  been  in  continu- 
ous operation  at  Biloxi,  Miss.,  for  a  period  of  forty-flve  months.  The 
record  is  an  exceptionally  good  one,  and  a  final  value  for  mean  Gulf 
level  at  Biloxi,  Miss.,  can  now  be  given.  This  value,  deduced  firom 
the  monthly  means  of  1882, 1884, 1896, 1897,  and  1898,  reads  6.083  feet 
on  the  staff  gauge  at  Biloxi.  It  is  0.318  foot  lower  than  the  privisional 
value  heretofore  used.  For  further  information  on  this  subject,  see 
Appendix  1. 

Discharge  measurements. — As  the  stage  of  river  during  the  year  did 
not  reach  very  near  the  limits  of  either  high  or  low  water,  no  discharge 
measurements  were  made  in  tbe  main  stream.  A  discharge  measure- 
ment was  made  of  the  St.  Francis  Biver  at  a  stage  about  8  feet  above 
low  water. 
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Special  surveys. — In  order  to  ascertain  what  changes  occnr  in  the 
bed  of  the  stream,  sarveys  were  began  in  October,  1894,  at  the  month 
of  the  Arkansas  River  and  covered  the  river  to  Vicksburg.  Daring 
the  winter  of  1895-96  these  sarveys  were  extended  from  Vicksbnrg  to 
Donaldson ville.  In  the  winter  of  1897-98  the  reach  from  Scot  Bluffs, 
a  short  distance  above  Baton  Rouge,  to  Donaldson  ville,  was  resarveyed, 
and  the  work  extended  to  Garrollton. 

A  fall  discussion  of  the  results  will  be  found  in  the  reports  of  the 
Commission  for  1896,  page  3577;  1897,  page  3672;  1898,  page  3241,  and 
in  Appendix  1  of  this  report. 

This  investigation  covers  the  river  from  near  the  mouth  of  the 
Arkansas  River  to  Garrollton,  La.,  a  distance  of  558  miles.  From  the 
mouth  of  the  Arkansas  River  to  Donaldsonville,  La.,  a  distance  of  486 
miles,  1,772  complete  cross  sections  of  the  river  have  been  compared 
with  similar  cross  sections  made  by  the  general  survey  of  the  river 
in  1882-83,  after  a  lapse  of  from  eleven  to  fifteen  years.  These  sec- 
tions average  about  one-fourth  of  a  mile  apart,  and  about  150,000 
elevations  of  the  river  bed  have  been  determined. 

When  the  general  survey  of  the  river  was  made  permanent  bench 
marks  were  established  at  short  intervals.  The  elevations  and  posi- 
tions of  these  marks  were  carefully  determined,  and  they  formed  the 
base  of  the  survey  from  which  the  elevations  of  the  water  surface  were 
determined. 

Having  the  elevation  of  the  water  surface  at  each  section  and  the 
depth  of  water  it  is  very  easy  to  deduce  the  elevations  of  the  bed  of 
the  stream. 

The  same  marks  have  been  used  in  the  special  survey  to  deduce  the 
elevations  of  the  bed  of  the  river,  and  the  results  have  been  carefully 
compared  with  those  of  the  earlier  surveys. 

It  is  a  well  established  fact  that  the  elevation  and  capacity  of  the 
bed  of  the  stream  is  constantly  changing,  and  that  these  changes  are 
closely  related  to  changes  in  stage.  There  are  also  changes  dne  to 
local  causes.  It  is  evident,  therefore,  that  the  resultant  effect  of  these 
changes  on  the  general  condition  of  the  bed  can  only  be  determined  by 
studying  the  changes  in  a  long  stretch  of  river  through  a  considerable 
period  of  time. 

Even  then  the  problem  is  a  very  complicated  one,  owing  to  the  im- 
practicability of  making  the  surveys  under  the  same  conditions  of 
stage.  The  best  results  would  require  that  the  stages  of  the  surveys 
to  be  compared  be  the  same;  that  they  should  be  made  at  the  same 
interval  of  time  after  a  flood  of  the  same  duration  and  height. 

While  these  desirable  conditions  are  impracticable  of  attainment,  it 
is  believed  that  the  general  tendency  is  well  expressed  in  the  extensive 
investigation  that  has  been  made  and  which  is  discussed  in  detail  in 
the  reports  above  referred  to. 

The  results  may  be  briefly  stated  in  the  following  terms: 

From  the  mouth  of  the  Arkansas  Eiver  to  Vicksburg,  a  distance  of 
200  miles,  the  area  or  size  of  channel  was  found  to  have  increased  an 
average  of  3.2  per  cent.  The  bed  of  the  river  on  the  crossings  or  bars 
was  found  to  be  lower,  and  in  the  pools  it  averaged  higher,  than  when 
the  first  survey  was  made;  the  mean  depth  was  found  to  have  increased 
for  119.6  miles,  and  decreased  for  a  distance  of  80.4  miles,  and  the  max- 
imum or  thalweg  depth  increased  for  86.4  miles  and  decreased  for  a  dis- 
tance of  113.6  miles.  On  the  whole  the  channel  capacity  was  found  to 
be  larger^  this  increase  being  largely  due  to  cutting  down  the  bars  and 
increase  in  width. 
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From  Yicksbarg  to  Scot  Blaffs,  a  distance  of  214  miles,  the  first  sur- 
vey was  made  during  the  fall  and  winter  following  the  great  flood  of 
1882.  The  special  survey  was  made  in  the  fall  and  early  winter  of 
1895-96,  during  an  unusually  low  stage  of  river  and  after  two  consecu- 
tive seasons  ot  low-stage  conditions.  The  results  derived  from  a  com- 
parison of  these  two  surveys,  made  under  such  widely  different  condi- 
tions, are  as  follows:  The  channel  shows  increased  capacity,  due  mainly 
to  changes  above  the  medium-stage  line;  the  last  survey  shows  the 
mean  depth  to  be  greater  for  a  distance  of  72.2  miles,  while  for  a  dis- 
tance of  142.8  miles  the  mean  depth  is  less  than  it  was  when  the  first 
survey  was  made;  the  maximum  or  thalweg  depth  shows  an  increase 
for  a  distance  of  93.1  miles  and  a  decrease  for  a  distance  of  120.9  miles. 
These  differences  mainly  occur  in  that  portion  of  the  river  lying  below 
^Natchez.  Above  Natchez  the  maximum  depth  showed  an  increase  for 
a  distance  of  46  miles  and  a  decrease  for  a  distance  of  41.8  miles. 

The  general  survey  from  Scot  Bluffs  to  Donaldsonville,  a  distance  of 
58.1  miles,  was  made  in  the  winter  and  spring  of  1883  during  a  rapidly 
rising  and  high  stage  of  river  following  the  flood  of  1882.  The  first 
special  survey  of  this  reach  was  made  at  the  lowest  stage  of  river 
known'  and  after  two  seasons  of  unusual  low-stage  conditions.  Under 
the  latter  conditions  the  water  surface  had  very  little  slope,  and  the 
sediment  that  reached  this  portion  of  the  river  was  doubtless  deposited 
in  the  bed  of  the  streo^m.  A  comparison  of  the  conditions  shown  by 
the  surveys  of  1883  and  1895  gives  the  following  results:  An  increase 
in  the  channel  capacity  above  the  medium-stage  line;  the  bed  of  the 
river  on  crossings  shows  an  average  decrease  of  mean  depth  of  1.4  feet 
and  an  average  increase  of  mean  depth  of  0.5  foot  in  pools;  the  mean 
depth  has  increased  for  a  distance  of  26.2  miles  and  decreased  for  a  dis- 
tance of  31.9  miles;  the  maximum  depth  has  increased  for  a  distance  of 
14.4  miles  and  decreased  for  a  distance  of  43.7  miles,  and  the  average 
decrease  in  maximum  depth  amounted  to  6.6  feet.  This  marked  decrease 
in  thalweg  depth  was  thought  to  be  due  to  an  engorged  condition  of 
the  stream  caused  by  a  long  period  of  low-stage  conditions.  In  order 
to  verify  this  view  of  the  situation  another  survey  was  made  during 
the  fall  following  the  extraordinary  flood  of  1897.  In  comparing  this 
survey  with  the  special  survey  made  prior  to  the  flood  of  1897  use  was 
made  of  391  cross  sections  and  26,052  elevations  of  the  river  bed.  The 
results  are  very  decided  and  show  plainly  that  the  flood  of  1897  swept 
out  the  engorgement  above  referred  to  and  went  even  further.  The 
average  increase  in  cross  section  amounted  to  3.7  per  cent,  and  the  aver- 
age increase  in  thalweg  or  maximum  depth  was  3.6  feet  over  that  of 
1895.  As  compared  with  the  conditions  existing  in  1882  it  shows  an 
average  increase  in  cross  section  of  2.2  per  cent,  and  an  average  increase 
of  maximum  depth  of  1.2  feet.  It  is  altogether  probable  that  further 
investigation  would  have  developed  similar  results,  perhaps  in  dimin- 
ishing proportions,  from  Scot  Bluffs  northward. 

From  Donaldsonville,  La.,  to  Oarrollton,  La.,  a  distance  of  73  miles, 
the  results  obtained  by  comparing  489  cross  sections,  derived  from  31,416 
elevations  pertaining  to  the  surveys  of  1893  and  1897,  show  an  average 
increase  in  cross  section  of  1.1  per  cent  and  an  average  increase  in 
thalweg  or  maximum  depth  of  2.1  feet. 

As  further  evidence  of  the  enlargement  of  the  bed  it  may  be  noted 
that  while  the  flood  of  1898  was  1.8  feet  lower  than  the  flood  of  1897  at 
Cairo,  2.6  feet  at  Helena,  1.4  feet  at  mouth  of  White  Eiver,  and  0.2  foot  at 
Lake  Providence,  it  passed  Red  River  Landing  and  points  below,  where 
the  levees  were  held  in  1897,  at  a  stage  of  about  6  feet  below  that  of  1897. 
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In  the  Oommission  reports  of  1895,  page  3624,  and  J  896,  page  3428, 
will  be  found  further  data  bearing  on  this  subject,  which  are  deduced 
from  low-water  gauge  readings. 

In  the  Oommission  report  of  1890,  page  3093,  will  be  found  a  full  dis- 
cussion by  Gen.  O.  B.  Oomstock  a«  to  whether  levees  along  a  river 
cause  its  bed  to  rise,  with  particular  reference  to  the  results  on  the  Po 
and  Yellow  rivers. 

All  of  the  available  data  deduced  from  the  special  surveys  point  to 
an  enlargement  of  the  cross-sectional  area  of  the  stream  below  the  high- 
water  banks,  and  57  per  cent  of  the  length  of  river  under  considera- 
tion shows  a  decided  depression  of  the  l]^  even  under  dissimilar  and 
unfavorable  conditions  of  comparison. 

These  investigations  give  no  evidence  of  a  general  progressive  eleva- 
tion of  the  bed  of  the  stream,  but  do  justify  the  belief  that  with  the 
banks  properly  revetted  to  prevent  erosion  the  ultimate  effect  of  con- 
fining the  floods  by  means  of  levees  will  be  a  depression  of  the  river  bed 
and  consequent  enlargement  of  channel  capacity. 

DREDGES  AND  DBEDGma. 

In  the  fall  of  1891  the  Commission  took  up  the  study  of  suitable 
means  for  the  temporary  relief  of  commerce,  pending  the  extension  of 
the  work  for  the  permanent  improvement  of  the  channel. 

The  various  devices  designed  for  the  ready  removal  of  obstructing 
sand  bars  were  carefully  considered,  and  the  conclusion  was  reached 
that  hydraulic  dredges  of  large  capacity  gave  the  greatest  promise  of 
success.  The  first  of  these  dredges  was  ready  for  actual  work  in  the 
fall  of  1894.  (See  Commission  reports  1893,  p.  3567;  1894,  p.  2715.) 
During  the  season  of  1898  live  dredges,  with  a  combined  working 
capacity  of  af  least  5,000  cubic  yards  per  hour,  were  in  operation. 
The  dredge  Beta  was  undergoing  repairs  and  was  not  available  for  work. 

These  dredges  are  designed  with  a  view  to  cutting  rapidly  through 
the  low-water  bars  which  temporarily  obstruct  navigation,  thus  induc- 
ing the  current  to  follow  the  path  of  the  dredge  to  such  an  extent  as  to 
enlarge  the  cut  and  maintain  a  satisfactory  channel. 

The  dredging  plant  at  the  beginning  of  the  fiscal  year  consisted  of 
six  dredges,  two  towboats,  three  pile  sinkers,  and  a  number  of  fuel  and 
other  barges. 

The  steamer  Search  and  quarterboat  Illinois^  with  their  equipment 
and  a  fuel  barge,  pertaining  to  "Surveys,  gauges,  and  observations,'' 
have  been  transferred  to  "  Dredges  and  dredging,"  as  they  are  no  longer 
needed  for  the  general  survey  work. 

Extensive  repairs  were  made^  to  the  machinery  of  the  dredge  Beta. 
The  cutter  machinery  was  replaced  by  jet  agitators,  and  new  hoisting 
and  hauling  engines  were  put  in.  The  hull  was  widened  18  feet,  so  as 
to  reduce  the  draft  to  about  4^  feet. 

A  contract  was  made  with  the  Springfied  Boiler  and  Manufacturing 
Company,  of  Springfield,  111.,  for  the  construction  of  the  seventh  dredge, 
lota^  at  a  costof  $98,820.  This  is  a  steel-hull  dredge,  with  machinery  of 
thesamegeneral  design  as  the  EpsUon  and  Zeta,  Side  wheelsand  propel- 
ling engines  are  provided,  so  that  the  boat  can  move  from  point  to  point 
with  its  own  power.  The  discharge  pipe  will  differ  from  the  form  here- 
tofore used.  It  will  be  carried  entirely  above  water  on  pontons,  in 
order  to  facilitate  the  deflection  of  the  pipe  line  when  it  becomes  desir- 
able to  discharge  the  material  outside  of  the  dredged  channel.  It  is 
6xx)ected  that  this  dredge  will  be  com])leted  ready  for  use  during  the 
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coming  low-water  season.  Fall  specifications  for  the  dredge  will  be 
fonnd  in  Appendix  1,  submitted  herewith. 

Arrangements  have  also  been  made  for  the  conatmction  of  the  eighth 
and  ninth  dredges,  Kappa  and  Lambda^  on  substantially  the  same  lines 
as  the  lota.  Bids  for  these  dredges  were  opened  on  May  31, 1899,  and 
the  contract  was  awarded  to  the  Bucyrus  Company,  South  Milwaukee, 
Wis.,  the  price  being  $244,800  for  the  two  dredges. 

A  contract  for  the  construction  of  five  large,  steel-hull  towboats,  to 
be  used  as  dredge  tenders,  was  awarded  to  the  Iowa  Iron  Works, 
Limited,  of  Dubuque,  Iowa,  for  the  sum  of  $45,672  each. 

Considerable  progress  lias  been  made  under  this  contract,  and  it  is 
probable  that  some  of  the  boats  will  be  available  for  use  during  the  low- 
water  season  of  1<S90.  For  detailed  description  of  these  boats,  see 
Report  of  Commission  for  1898,  page  3196. 

Three  small,  steel-hull  steam  tenders  have  been  constructed  during 
the  year  by  M.  A.  Sweeney  Company,  of  Jeifersonville,  Ind.,  at  a  cost 
of  $7,749  each.  They  are  to  be  used  in  connection  with  the  dredges  in 
making  surveys  and  moving  pile  sinkers,  fuel  flats,  etc.,  as  may  be 
required.  A  lull  description  of  these  boats  will  be  found  in  Beport  of 
1898,  page  3190. 

Four  wooden-hull  pile  sinkers  were  constructed  by  The  Cincinnati 
Marine  Railway  Comi)any,  of  Cincinnati,  Ohio,  at  a  cost  of  $1,684  each 
for  the  hulls  and  leads.  The  machinery  for  them  was  obtained  from 
dismantled  pile  drivers  which  had  been  used  on  dike  work  in  the  first 
and  second  districts. 

All  of  the  dredging  and  other  plant  was  cared  for  at  West  Memphis, 
Ark.,  and  was  put  in  thorough  repair  while  out  of  commission. 

During  the  season  of  1895,  from  September  12  to  December  4,  with 
one  dredge,  the  Alphas  at  work,  the  navigable  depth  was  increased  at 
Cherokee  3.6  feet,  at  Sam  Phillips  1.7  feet,  at  upper  Point  Pleasant  3.5 
feet,  and  at  Medleys  2.1  feet. 

During  the  season  of  1896  the  Alpha  and  Beta  were  in  commission 
from  August  28  to  November  30.  Eight  bars  were  dredged  and  the 
navigable  depth  was  increased  from  1  to  4  feet. 

In  1897  three  dredges,  Beta^  Gammas  and  Delta  were  in  commission 
from  September  1  to  about  the  middle  of  November,  and  one,  the  J./pAa, 
from  October  12  to  November  28.  Work  was  done  on  fifteen  bars 
between  Cairo,  111.,  and  Graves  Bayou,  which  is  250  miles  below  Cairo. 
This  dredging  resulted  in  an  increased  depth  of  from  1.5  to  5  feet,  and 
at  the  lowest  stage  of  the  season  there  was  a  navigable  depth  of  8  feet 
or  more  from  Cairo  down. 

The  dredging  plant  was  too  small  to  meet  all  of  the  demands  made 
upon  it.  The  bars  developed  so  rapidly  and  at  so  many  different  points 
that  shoal  water  developed  for  a  short  time  at  several  crossings  before 
the  dredges  were  able  to  reach  them;  but  these  shoals  very  genert^ly 
yielded  when  the  dredges  attacked  them. 

With  the  exception  of  the  work  done  in  the  vicinity  of  Point  Pleasant, 
where  the  channel  depths  were  at  times  as  low  as  6  to  6J  feet,  from 
September  20  to  November  10,  the  results  of  the  dredging  may  be  con- 
sidered as  satisfactory.  Nearly  all  of  the  bars  dredged  showed  marked 
improvement  throughout  the  entire  season. 

By  the  low- water  season  of  1898  the  fleet  of  serviceable  dredges  had 
been  increased  to  five  by  the  addition  of  the  JBpsilon  and  Zeta.  They 
were  put  into  commission  on  September  3,  1898,  and  continued,  with 
several  suspensions  due  to  high  stage  of  river,  until  the  latter  part  of 
December. 
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Five  large  towboats  were  chartered  for  use  as  tenders  to  the  dredges. 

Carefal  surveys  were  made  during  the  declining  stage  following  the 
high  water  of  1898  of  all  crossings  which  gave  promise  of  becoming 
troublesome  to  navigation.  These  surveys  are  valuable  not  only  for 
the  purpose  of  indicating  what  bars  require  dredging,  but  also  for  the 
purpose  of  aiding  in  the  determination  of  the  proper  location  of  the 
cuts  to  be  made. 

Surveys  were  also  made  after  dredging  was  completed  to  show  what 
had  been  accomplished  by  dredging  and  how  well  the  dredged  channels 
were  maintained.  A  comparison  of  the  conditions  existing  before  and 
after  dredging  gives  a  good  measure  of  the  work  accomplished. 

The  season  was  marked  by  a  succession  of  pulsations  in  stage,  some 
of  which  rose  to  such  a  height  as  to  cause  temporary  suspension  of  the 
work.  Such  conditions  are  very  unfavorable  for  dredging.  The  lowest 
stage  reached  at  Gairo  during  the  low- water  season  was  7.7  feet,  and 
at  Memphis  4.6  feet,  while  from  October  23  to  December  20  the  stage 
ranged  from  10  to  20  feet  on  the  Gairo  gauge  and  from  5  to  13  feet  on 
the  Memphis  gauge. 

Dredging  was  done  at  the  following  bars:  Upper  Point  PleavSant, 
Sam  Phillips,  Lazelles,  Gherokee,  Hickmans,  Elmot,  Island  34,  Island 
40,  and  Fleeces  and  Wilsons  Point.  While  the  season  throughout  was 
decidedly  unfavorable  for  good  results  from  dredging,  it  can  be  said 
that  the  work  at  all  of  these  bars  resulted  in  deepening  the  channel 
from  2  to  4  feet.  In  a  few  cases  the  channel  dredged  was  obliterated 
by  a  rise  in  the  river.  In  most  cases  the  effect  of  dredging  was 
apiMirent  until  the  end  of  the  season.  Experience  in  dredging  thus 
far  indicates  that  if  the  cut  across  the  bar  is  properly  located,  it  will 
be  maintained  and  will  probably  enlarge  to  a  certain  extent  until  the 
channel  conditions  are  materially  changed  by  an  increasing  stage  of 
considerable  magnitude. 

Efforts  were  made  to  fill  up  side  chutes  at  Point  Pleasant,  Island  34, 
Island  40,  and  Peters  Towhead.  These  efforts  were  only  partially  suc- 
cessful, owing  to  fluctuations  in  stage  and  prevalence  of  rising  stage 
conditions. 

Eight  of  the  bars  which  required  dredging  lie  between  Gairo  and 
Memphis;  the  other  three  lie  below  Memphis— one'  15  miles,  one  40 
miles,  and  one  300  miles. 

The  work  at  Island  40  was  especially  difficult,  owing  to  the  presence 
of  sunken  logs  and  trees  which  were  embedded  in  the  sand.  In  open- 
ing this  channel  54  logs  were  removed.  They  ranged  lirom  8  to  50 
inches  in  diameter,  with  an  aggregate  length  of  over  1,500  feet. 

During  the  season  the  actual  dredging  time  for  one  dredge  amounted 
to  107.3  days.  The  time  spent  in  repairs  amounted  to  26.9  days.  The 
dredges  were  in  commission,  but  idle,  178.3  days,  while  waiting  for 
suitable  stage  conditions. 

It  is  well  to  note  that  during  the  low-water  season  of  1898  only 
eleven  bars  between  (^airo  and  Yicksburg  showed  sufficient  shoaling  to 
justify  dredging. 

Gapacity  tests  were  made  of  three  of  the  dredges  under  ordinary 
working  conditions.  For  this  purpose  places  were  selected  where  there 
was  no  current  to  bring  in  sediment  and  where  the  output  of  the  dredge 
for  a  considerable  period  of  time  could  be  determined  by  measuring  the 
bar  before  and  after  dredging.  The  Oamma  dredged  forty-live  and 
one-half  hours  and  removed  45,850  cubic  yards  of  sand  through  1,000 
feet  of  discharge  pipe.  This  gives  an  average  of  1,008  cubic  yards  per 
hour. 
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The  Delta  test  continued  twenty-seven  hours  and  twenty-three  min- 
utes, and  gave  an  output  of  34,462  cubic  yards  delivered  through  1,(M)0 
feet  of  discharge  pipe,  or  an  average  of  1,259  cubic  yards  per  hour. 

The  ^jpwion  delivered  32,407  cubic  yards  of  sand  through  1,000  feet 
of  discharge  pipe  in  twenty-four  hours  and  fifty  minutes.  This  gives 
an  average  of  1,305  cubic  yards  per  hour. 

The  Gamma  and  Zeta  were  also  tested  as  to  the  practicability  of 
dredging  through  a  dry  bar.  Tlie  Zeta  cut  into  the  dry  bar  about  500 
feet.  The  bar  stood  about  4  feet  above  water  and  the  suction  reached 
16  feet  below  the  water,  leaving  a  working  face  about  20  feet  high, 
which  was  successfully  attacked  by  the  dredge. 

For  further  details  concerning  dredges  and  dredging,  see  Appendix 
1  H  hereto. 

CHANNEL    WOREB    AND    BANK    REVETMENT    IN    THE    SEVERAL 

DISTRICTS. 

Worlcs  above  Cairo. — Headquarters  at  custom  house,  St.  Louis,  Mo., 
Maj.  Thomas  H.  Handbury,  Corps  of  Engineers,  U.  S.  A.,  in  charge  to 
March  21,  1899;  Capt.  Edward  Burr,  Corps  of  Engineers,  U.  S.  A.,  in 
charge  from  March  21, 1899. 

The  river  and  harber  act  of  July  5, 1884,  appropriated  $50,000  for 
the  purpose  of  extending  the  revetment  work  which  had  been  pat  in  to 
check  the  bank  erosion  in  the  rear  of  Cairo,  111.,  the  work  to  be  done 
under  the  direction  of  the  Mississippi  River  Commission. 

In  September,  1884,  a  mattress  120  feet  wide  and  4,628  feet  long  was 
put  in  and  the  paving  was  re])aired. 

Further  repairs  were  made  in  1885-86,  where  the  work  was  damaged 
by  ice,  and  a  mattress  120  feet  wide  and  500  feet  long  was  placed 
between  spurs  3  and  4  in  the  fall  of  1886. 

In  November,  1898,  602  linear  feet  of  repairs  were  made  to  the  stone 
work  between  the  spur  dikes  at  Eliza  Point.  This  was  done  at  a  cost 
of  $1,200,  leaving  an  unexpended  balance  of  $7,400.  The  work  at  this 
point  has  been  entirely  successful  and  no  extension  is  contemplated  at 
present. 

First  district^  Cairo,  Ill.j  to  foot  of  Island  40^  220  miles. — Headquarters 
at  36  Equitable  Building,  Memphis,  Tenn.  District  officers:  Capt. 
Mason  M.  Patrick,  Corps  of  Engineers,  United  States  Army,  to  Decem- 
ber 5, 1898;  from  December  5,  1898,  Capt.  E.  Eveleth  Winslow,  Corps 
of  Engineers,  United  States  Army. 

Construction  works  for  channel  improvement  and  for  the  protection 
of  caving  banks  in  this  district  are  located  at  Columbus,  Ky.,  Hickman, 
Ky.,  New  Madrid,  Mo.,  Caruthersville,  Mo.,  and  throughout  Plum  Point 
Eeach.  Some  work  was  also  done  with  experimental  dikes  opposite 
Point  Pleasant,  Mo. 

Columbus,  Ky.,  21  miles  below  Cairo. — ^The  work  at  this  harbor  was 
done  in  1889  and  1890  under  special  appropriations,  for  the  purpose  of 
preventing  further  encroachments  of  the  river  on  the  banks  in  front  of 
the  town.  The  object  was  attained  by  the  construction  of  submerged 
Spur  Dikes  1, 2, 4,  and  5,  and  a  foot  mat  for  Dike  No.  3,  which  was  never 
completed,  owing  to  the  appropriation  being  exhausted.  The  work 
covers  about  2,200  feet  of  river  front  and  is  still  in  fairly  good  condi- 
tion. At  the  present  time  there  is  no  apparent  necessity  for  further 
work. 

Hickmauj  Ky.,  36  miles  below  Cairo. — The  work  at  this  point  consists 
of  1,560  feet  of  continuous  revetment,  which  was  put  in  to  prevent 
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caving  along  the  lower  portion  of  the  town.  Special  appropriations 
were  made  for  this  purpose  in  1886  and  1888.  In  1889  some  970  feet  of 
the  work  was  put  in.  In  1892  a  layer  of  riprap  stone  10  inches  thick 
was  added  to  the  revetment  above  the  low- water  line,  and  a  pocket  mat 
was  sunk  at  the  lower  end  to  prevent  further  scour  at  that  point.  In 
1894  some  additional  repairs  to  the  old  work  were  made  and  new  work 
was  put  in  amounting  to  030  feet  in  length.  "So  serious  changes  in  the 
bauk  line  have  occurred  since  this  revetment  was  completed.  A  break 
in  the  upper  bank  paving  has  recently  occurred  near  the  upper  end  of 
the  work  of  1894  and  repairs  will  be  required  in  the  near  future. 

New  Madridj  Mo.j  71  miles  below  Cairo. — The  work  here  has  been  done 
under  special  appropriations,  the  purpose  being  to  prevent  the  banks 
from  caving  along  the  river  in  front  of  the  town.  This  has  been  accom- 
plished by  a  continuous  revetment  of  the  fascine  type  of  mat  250  feet 
wide  below  low  water  and  riprap  paving  on  a  graded  bank  above  low 
water.  The  work  began  in  1893  and  900  feet  in  length  was  completed. 
During  the  following  year  the  work  was  extended  700  feet.  In  1896 
a  further  extension  of  500  feet  was  made.  In  1898  the  revetment  was 
extended  downstream  1,218  feet  and  upstream  355  feet,  making  a  total 
length  of  3,643  feet  of  bank  which  is  now  protected.  Tbis  work  is  all  in 
good  condition.  A  further  extension  of  about  1,000  feet  is  contem- 
plated. 

Caruthersvillej  Mo,^  110  miles  below  Cairo. — The  work  at  this  point  is 
carried  on  under  special  appropriations  for  the  purpose  of  preventing 
further  encroachment  of  the  river  along  the  front  of  the  town.  The 
project  contemplates  the  construction  of  submerged  spur  dikes  placed 
at  suitable  intervals  on  toot  mats  extending  out  220  feet  from  the  low- 
water  shore  line.  In  December,  1898,  four  foot  or  sill  mats  were  built 
and  sunk  in  place  and  considerable  grading  and  paving  was  done.  Run- 
ning ice  caused  a  temporary  suspension  of  the  work.  On  January  6, 
1899,  the  construction  of  Crib  No.  1  of  Dike  No.  4  was  begun.  Rising 
river  and  accumulation  of  drift  made  this  work  very  difficult,  and  in 
sinking  the  crib  some  of  the  mooring  cables  parted  and  the  entire  plant 
was  carried  away,  but  was  recovered  uninjured.  The  crib  reached  the 
bottom  somewhat  out  of  line  with  the  position  intended  for  it.  Owing 
to  the  high  stage  of  river  further  work  was  postponed  until  aft^r  the 
flood  stage  had  passed.  A  continuation  of  this  work  as  far  as  tlie 
ftiuds  will  permit  is  contemplate.  This  will  provide  ample  protection 
for  the  river  front  of  Caruthersville. 

Plum  Point  Eeachj  147  to  186  miles  below  Cairo.— The  work  done  in 
this  reach  extends  from  the  upper  side  of  Daniels  Point  to  Craighead 
Point,  a  distance  of  about  20  miles.  It  is  carried  on  under  allotments 
from  appropriations  made  for  the  general  improvement  of  the  river. 
The  details  of  this  work  will  be  found  in  previous  reports  of  the  com- 
mission. It  comprises  about  67,400  linear  feet  of  revetment  for  the 
protection  of  caving  banks,  the  closure  of  the  chutes  behind  Elmot 
Bar  and  Island  30  with  pile  dikes  and  a  brush  and  stone  dam,  the  clos- 
ure of  Osceola  and  Bullerton  chutes  with  pile  dikes,  and  a  levee  along 
the  left  bank  to  confine  the  flood  waters  more  closely  to  the  river  bed. 
The  object  of  all  these  works  is  to  increase  the  navigable  depth  at  low 
water  of  a  reach  of  river  that  had  been  noted  for  years  for  its  obstruct- 
ing sand  bars,  which  were  a  source  of  great  annoyance  and  loss  to 
navigation  interests. 

The  result  of  the  work  is  that  the  banks  have  remained  fixed  within 
prescribed  limits  and  the  navigable  depth  at  low  water  has  been 
increased  to  such  an  extent  that  little  or  no  difi&culty  was  experienced 
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in  navigating  this  reach  from  1884,  when  the  works  had  reached  snch 
a  stage  of  completion  as  to  inflaence  the  chaunel  condition«9,  to  1897, 
when  deterioration  of  works  and  changes  in  conditions  above  the  reach 
caused  a  shifting  of  bars  that  developed  two  shoal  crossings  in  1897  and 
one  in  1898.  At  no  time,  however,  since  the  works  were  well  nnder 
way  has  the  navigable  depth  reached  as  low  a  point  as  it  did  nearly 
every  low- water  seasonprior  to  the  date  of  the  rectification  works. 

The  work  in  this  reach  is  at  present  confined  to  repairs  to  revetment 
work  at  Daniels  Point,  Ashport  Bend,  Fletchers  Bend,  Osceola  Bar, 
Bullerton  Towhead,  and  the  maintenance  of  the  Gold  Dust  Dam.  The 
greater  part  of  this  work  is  in  good  condition.  It  is  described  in  detail 
below. 

Daniels  Point  revetment. — The  primary  object  of  this  work  was  to 
maintain  a  fixed  direction  of  approach  to  the  bend  next  below,  and 
above  the  contraction  works  at  Gold  Dust.  The  first  work  in  this  vicin- 
ity was  done  in  1889,  when  5,300  feet  of  bank  was  revetted,  beginning 
at  the  extreme  lower  end  of  a  long  caving  bend  :ind  extending  up- 
stream. Extensive  repairs  were  made  in  1891  and  1892,  but  all  of  the 
breaks  were  not  ri»paired.  In  1893  and  1894  further  deterioration  con- 
tinued, until  there  only  remained  in  good  condition  about  400  feet  at 
the  head  and  500  feet  at  the  foot  of  the  original  work.  Most  of  the 
subaqueous  work  was  still  intact.  Repairs  were  made  in  1895,  and  the 
revetment  was  extended  5,OoO  feet  upstream.  In  1896  a  break  occurred 
near  the  junction  of  the  work  of  1889  and  1895.  This  break  was 
repaired  by  means  of  three  cribs. 

'No  work  has  been  done  during  the  past  year  and  repairs  of  con- 
siderable magnitude  are  now  required. 

Ashport  Bend  revetment. — The  erosion  in  this  bend  began  before  the 
improvement  of  Plum  Point  Beach  was  undertaken  by  the  commission. 
In  order  to  check  it  2,694  linear  feet  of  revetment,  consisting  of  a  sub- 
aqueous mat  138  feet  wide,  was  put  in  place  near  the  head  of  the  bend 
in  1882.  In  1890  active  caving  developed  throughout  a  length  of  about 
15,000  feet.  As  this  bend  lies  immediately  above  the  contraction  works 
at  Gold  Dust,  and  as  the  position  of  this  bank  line  is  a  controlling  ele- 
ment in  the  eflficiency  of  the  works  below,  it  was  important  that  further 
recession  should  be  prevented,  and  provision  was  made  for  the  revet- 
ment of  the  entire  bend.  This  work  was  begun  in  1891,  and  3,250  feet  of 
revetment  was  put  in.  In  1892  the  work  was  extended  8,500  feet.  In 
1893  and  1894  the  work  previously  done  was  repaired,  and  5,580  feet  of 
revetment,  overlapping  some  1,600  feet  of  the  lower  end  of  the  previ- 
ous season's  work,  and  extending  down  to  near  the  Gold  Dust  dikes, 
was  completed.  This  last  work  consisted  mostly  of  fascine  mats  300 
feet  wide,  with  upper  bank  paving.  The  work  previously  done  con- 
sisted of  the  old  type  of  woven  mat  200  feet  wide  for  a  length  of  7,000 
feet,  and  4,630  feet  of  mat  240  feet  wide.  The  total  length  of  bank 
covered  by  revetment  in  this  bend,  including  the  subaqueous  work  at  the 
upper  end,  is  about  18,400  feet.  With  the  exception  of  four  compara- 
tively slight  breaks,  due  to  crevasses  in  the  adjacent  levee  and  caving 
where  the  upper  bank  paving  was  omitted,  this  work  is  all  in  good 
condition,  liepairs  to  these  breaks  were  begun  in  January,  1899,  but 
work  was  suspended  on  account  of  high  water.  It  will  be  resumed 
during  the  coming  season. 

Fletchers  Bend  Revetment, — The  recession  of  the  bank  in  Fletchers 
Bend,  due  to  caving,  anion hUmI  to  7(K)  feet  per  year  prior  to  1884,  when 
the  first  revetment  work  was  begun.  During  that  year  5,343  feet  of 
completed  revetment  and  1,100  feet  of  subaqueous  work  was  put  in  place. 
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The  work  was  done  in  two  sections,  separated  by  aboat  5,000  feet  of 
caving  bank,  wbicb  was  left  to  await  the  removal  of  sunken  timber. 
Failnre  of  appropriations  and  the  prohibition  placed  on  revetment  work 
caused  a  suspension  of  work  until  1888,  during  which  interval  the  lower 
section  of  revetment  near  Elmot  was  practically  destroyed. 

In  1888  some  0,300  feet  of  revetment  was  added.    As  an  experiment 
a  portion  of  this  work  was  done  in  three  sections  of  1,100  feet  in  length 
each,  and  separated  by  intervals  of  300,  400,  and  600  feet  of  unpro 
tected  bank,  the  object  being  to  reduce  the  cost  to  that  extent. 

In  1891  the  old  work  was  repaired  and  4,.'U4  feet  of  new  work  was 
placed  to  fill  the  gap  between  tbe  upper  work  and  the  experimental 
section  of  interrupted  revetment. 

In  1895  the  ends  of  the  detached  pieces  of  interrupted  revetment 
were  reenforced  with  stone  groins  that  overlap  the  ends  of  the  mats 
about  10  feet  and  extend  beyond  them  about  30  feet  at  the  low-water 
line  and  70  feet  at  the  bottom,  with  a  thickness  of  about  3  feet.  At  the 
top  of  the  bank  the  groins  are  about  10  feet  wide  and  the  paving  above 
the  low-water  line  i»  about  2  feet  thick.  A  crib  dike  was  also  placed 
in  a  deep  pocket  which  had  formed  by  the  recession  of  the  bank  where 
it  had  not  been  protected.  The  purpose  of  this  dike  was  to  break  up 
the  eddy  action  and  prevent  further  erosion. 

In  1896  the  revetment  was  extended  downstream  2,605  feet  and  a 
crib  dike  was  placed  in  one  of  the  spaces  left  by  the  interrupted  revet- 
ment in  order  to  prevent  further  enlargement  of  a  deep  pocket  which 
was  endangering  the  ends  of  the  mats  above  and  below  it. 

The  total  length  of  bank  covered  by  the  revetment  above  described  is 
about  19,900  feet.  About  1,500  feet  of  the  work  at  the  head  of  the 
revetment  has  been  lost  by  the  development  of  rapid  erosion  above  the 
work.  Two  cribs  have  been  put  in  during  the  past  year  to  check  further 
encroachment  upon  the  work,  and  considerable  extension  upstream 
above  Fletchers  Field  will  be  required.  Some  of  this  work  will  be  done 
during  the  coming  season. 

Osceola  Bar  Revetment — ^The  plans  laid  down  for  the  rectification  of 
the  river  through  the  Plum  Point  Reach  required  the  closure  of  the 
chutes  between  Osceola  Bar  and  Bullerton  Towheads  and  holding  the 
river  side  of  the  bar,  which  was  to  form  the  right  bank  of  the  stream. 
The  chutes  were  successfully  closed  by  means  of  pile  dikes,  which 
induced  enormous  deposits  of  silt,  which  practically  obliterated  the  old 
channels. 

The  revetment  of  Osceola  Bar  was  begun  in  1883  and  several  thou- 
sand feet  of  light  work  was  put  in  place.  In  1890  4,500  feet  of  revet- 
ment was  put  in  from  the  head  of  Bullerton  Towhead  upstream,  and  in 
1891  this  was  extended  1,000  feet  further  upstream. 

In  1895  a  tendency  developed  to  break  through  into  the  old  chute 
between  upper  and  lower  Osceola  Bars,  owing  to  the  decay  of  the  dikes 
built  in  1882  and  1883.  This  waa  eftectually  checked  by  revetment  3,750 
feet  long  spanning  the  opening. 

During  the  past  year  several  small  breaks  and  defects  in  the  upper 
bank  paving  have  been  repaired.  Nearly  all  of  the  revetment  on  this 
bar  is  of  the  old  experimental  type,  with  woven  mattress  above  the  low- 
water  line.  The  willows  are  badly  decayed,  and  a  complete  renewal  of 
the  upper  bank  work  will  soon  be  required.  Gaving  that  has  developed 
above  tbe  head  of  the  work  will  probably  necessitate  an  extension 
upstream  in  the  near  future. 

Bullerton  Towhead  HevetmenU — The  work  of  holding  this  bank  line 
was  begun  in  1882,  when  1,428  feet  of  revetment  was  put  in  around  the 
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head  of  the  towhead.  In  1883  the  work  was  extended  8,000  feet- 
Repairs  were  also  made  to  the  old  work.  In  1884  the  revettneut  was 
extended  500  feet  to  the  foot  of  the  towhead,  and  extensive  repairs 
were  made  to  the  work  of  former  years,  some  of  which  had  been 
damaged  by  seepage  from  water  in  a  pond  back  of  the  work.  The  total 
length  of  the  Ballerton  revetment  was  9,928  feet,  most  of  the  sub- 
aqueous mats  being  100  feet  wide. 

In  1892  the  bar  which  had  served  to  protect  the  above  work  was  cut 
away  and  the  full  force  of  the  current  swept  along  the  revetment^  which 
soon  showed  signs  of  disintegration,  owing  to  the  scant  width  of  the 
mats.  It  therefore  became  necessary  to  reconstruct  the  entire  line. 
Work  was  begun  in  the  fall  of  1893  at  a  point  400  feet  above  the  head 
of  the  towhead  and  extended  downstream  4,056  feet.  A  further  exten- 
sion of  5,300  feet  was  made  in  1894.  The  mats  used  in  1893  were  250 
feet  wide;  those  used  in  1894  were  260  feet  wide. 

This  work  is  all  in  good  condition,  and  will  probably  require  nothing 
more  than  slight  repairs  during  the  coming  year. 

Oold  Dust  Dam. — The  river  below  Gold  Dust  Landing  was  divided 
into  three  channels  by  Elmot  Bar  and  Island  30,  and  the  width  in  that 
vicinity  was  so  great  that  contraction  works  became  necessary.  A 
series  of  dikes  was  put  in  in  1882  and  1883  to  close  the  chute  between 
Elmot  Bar  and  the  main  shore.  Two  dikes  were  added  in  1889  and 
1890.  While  these  dikes  were  effective  in  causing  heavy  deposits  of 
sediment  in  the  chutes,  they  proved  to  be  too  light  to  withstand  the 
strain  put  xv^n  them  by  the  floods,  which  brought  down  large  masses 
of  drift  and  ice.  It  was  therefore  found  to  be  necessary  to  reenforce 
them,  and  in  1893  a  substantial  brush  and  stone  dam  was  begun,  extend- 
ing from  the  main  shoie  to  Elmot  Bar.  As  completed  in  that  year,  the 
dam  was  3,000  feet  long  and  13  feet  high  at  the  deepest  point.  It 
settled  considerably,  and  two  breaks  occurred  in  it  in  1894,  which  were 
repaired  during  the  same  year,  and  the  dam  was  also  raised  to  the 
14-foot  level. 

The  dam  has  continued  to  settle,  and  the  brush  work  where  exposed 
shows  signs  of  decay.  It  is  proposed  to  raise  it  to  the  height  origi- 
nally contemplated,  which  was  16  feet  above  low  water,  and  to  pave  the 
slopes  with  stone  to  prevent  ^rther  destruction  of  the  brush  work. 

For  full  details  concerning  cliannel  works  and  bank  revetment  in  the 
First  District  attention  is  invited  to  Appendix  2. 

JExperimental  dikes. — In  the  temporary  improvement  of  low-water 
navigation  it  is  sometimes  desirable  to  collect  the  water  which  is 
divided  into  several  incipient  channels  and  cause  it  to  flow  through  a 
single  channel.  For  this  purpose  it  has  been  decided  to  test  some  sim- 
ple forms  of  dike  which  can  be  put  in  rapidly  at  small  cost  and  which 
will  not  be  a  serious  obstruction  to  navigation  even  if  left  in  the 
channel. 

During  the  fall  of  1898  a  site  was  selected  along  the  bar  opposite 
Point  Pleasant,  and  490  feet  of  Dike  No.  1  and  982  feet  of  Dike  No.  3 
were  constructed.  No  plant  was  available  for  this  work  until  late  in 
the  season,  and  high  water  and  running  ice  prevented  the  completion 
of  the  project.  Enough  work  was  done  to  demonstrate  that  such 
dikes  can  be  built  and  placed  quite  rapidly  and  at  a  cost  of  less  than 
$3  per  linear  toot,  and  that  they  are  effective  in  quickly  causing  large 
deposits  of  sediment. 

Further  experiments  on  the  same  lines  are  contemplated  during  the 
coming  season. 

For  full  details  of  the  work  with  experimental  dikes  attention  is 
invited  to  Appendix  2. 
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Second  District^  foot  of  Island  40  to  mouth  of  White  Biver^  180  miles. — 
Headquarters  at  36  Equitable  Building,  Memphis,  Tenn.  District  offi- 
cers: Capt.  Mason  M.  Patrick,  Corps  of  Engineers,  United  States  Army, 
to  December  6, 1898 ;  from  December  6, 1898,  Capt  B.  Eveleth  Wiuslow, 
Corps  of  Engineers,  United  States  Army. 

Works  for  the  improvement  of  the  channel  and  for  the  protection  of 
caving  banks  in  this  district  are  located  at  Hopefield  Bend,  mouth  of 
Wolf  Kiver,  Memphis  Harbor,  Nonconnah  Eock,  and  Helena  Harbor. 

Hopefield  Bend^  227  to  230  miles  below  Cairo. — ^This  work  consists  of 
about  16,000  feet  of  bank  protection,  which  covers  the  entire  bend  from 
Mound  City  Landing  to  Hopefield  Point.  It  was  done  to  prevent  the 
rapid  recession  of  the  bank,  which  had  been  going  on  for  some  years  and 
threatened  to  destroy  navigation  along  the  harbor  front  of  Memphis. 
This  work  has  been  done  under  allotments  from  appropriations  for  the 
general  improvement  of  the  river. 

The  revetment  was  begun  in  December,  1882,  at  Mound  City  Landing, 
and  was  continued,  with  the  usual  interruptions  caused  by  high  water, 
until  June,  1885,  up  to  which  time  about  10,000  feet  of  bank  had  been 
revetted. 

Bepairs  were  made  in  1886,  and  in  1887  the  work  was  extended  down- 
stream 4,000  feet.  In  this  work  the  width  of  the  subaqueous  mats  was 
increased  to  335  feet.    The  width  of  the  earlier  mats  used  was  140  feet. 

Lack  of  funds  prevented  the  extension  of  the  work  in  accordance  with 
the  plans  first  laid  down.  As  a  consequence,  before  it  could  be  com- 
pleted Hopefield  Point,  below  the  revetment,  receded  about  half  a  mile 
beyond  the  line  which  it  was  intended  should  be  held.  The  result  of 
this  was  a  shoaling  in  the  upper  part  of  Memphis  Harbor  which  has 
caused  serious  injury  to  the  shipping  interests  of  that  port.  From  1882 
to  1888  Hopefield  Point  receded,  from  caving,  a  distance  of  3,000  feet. 

In  1889  the  revetment  was  extended  down  to  the  end  of  the  i>oint, 
and  repairs  to  the  old  work  were  made. 

The  revetment  now  covers  a  length  of  about  16,000  feet.  It  has  been 
repaired  from  time  to  time  as  required.  Considerable  damage  was 
caused  by  the  high  water  of  1898,  which  undermined  the  bank  paving 
and  scoured  out  holes  at  the  junction  of  the  mat  and  bank  work.  Some 
of  these  breaks  were  repaired  during  the  past  year  by  means  of  new 
mats  and  cribs,  and  the  banks  were  repaved.  Further  repairs  of  consid- 
erable extent  are  required,  and  the  entire  line  must  be  held  in  order  to 
preserve  navigation  along  the  harbor  front  of  Memphis. 

For  further  details  concerning  the  work  in  Hopefield  Bend  attention 
is  invited  to  Appendix  2. 

Mouth  of  Wolf  Bivevj  230  miles  below  Cairo. — ^This  work  is  done 
under  a  special  appropriation,  and  consists  in  the  improvement  of  the 
entrance  to  Wolf  Eiver,  which  flows  through  a  bar  2,100  feet  wide  to 
its  junction  with  the  Mississippi  Eiver.  The  channel  through  this  bar 
and  above  was  obstructed  by  sunken  logs  and  snags  and  the  accumu- 
lation of  sediment  caused  thereby. 

Work  was  begun  under  contract  in  September,  1897,  and  resulted  in 
the  removal  of  29,638  cubic  yards  of  material  in  about  two  months. 
Many  unforeseen  difficulties  were  met  with  and  the  contract  was  termi- 
nated. 

In  July,  1898,  a  dipper  dredge  was  purchased,  and  work  was  resumed 
with  hired  labor.  About  28,000  yards  of  material  and  90  logs  and 
snags  were  removed  from  the  channel. 

As  the  mouth  of  Wolf  River  is  in  slack  water  at  high  stages  of  the 
Mississippi  River,  deposits  of  sediment  are  expected  to  occur  at  such 
timeS;  and  their  removpJ  annually  by  dredging  will  be  necessary. 
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For  ftirther  details  concerning  the  work  at  mouth  of  Wolf  River 
attention  is  invited  to  Appendix  2. 

Memphis  Harbor^  229  12  to  232 1-2  miles  below  Cairo. — ^The  work  in 
Memphis  Harbor  consists  in  protecting  the  banks  from  erosion.  It  has 
been  done  ander  special  appropriations  made  by  the  United  States,  by 
allotments  made  from  appropriations  for  the  general  improvement  of 
the  river,  by  funds  supplied  by  the  citizens  of  Memphis,  and  by  the 
Bridge  Company.  About  10,160  linear  feet  of  revetment  has  been  put 
in  by  the  Government,  and  a  system  of  dikes  covering  2,206  feet  of 
bank  was  put  in  with  the  commission  plant  and  with  funds  furnished 
by  the  citizens  of  Memphis.  liepairs  \o  these  dikes  were  made  in  1897. 
The  Bridge  Company  placed  about  2,100  feet  of  revetment  in  the  vicinity 
of  the  east  abutment  of  the  bridge. 

At  the  date  of  the  last  report  there  remained  a  gap  of  1,200  feet 
between  the  Government  revetment  and  the  bridge  revetment.  This 
gap  was  closed  in  the  fall  of  1898.  The  total  length  of  the  Govern- 
ment revetment  along  the  Memphis  front  is  now  12,366  feet,  and  it  is 
all  in  good  condition.  The  bank  in  the  vicinity  of  the  citizens'  dikes 
shows  some  signs  of  weakness,  and  it  is  probable  that  some  work  will 
be  required  to  remedy  the  defects  in  the  near  future. 

The  recession  of  Hopefield  Bend  caused  a  fill  along  the  upper  i>ortiou 
of  the  harbor  which  has  cut  off  about  1 ,500  feet  of  the  paved  steamboat 
landing.  This  subject  has  received  special  consideration  in  another 
part  of  this  report. 

For  further  details  of  the  work  in  Memphis  Harbor  attention  is 
invited  to  Appendix  2. 

Nonconnah  Rock,  236  miles  from  Cairo. — The  recession  of  the  Ten- 
nessee shore  left  an  obstruction  of  ferruginous  sandstone  and  cemented 
gravel,  which  became  so  danjn:orous  to  navigation  as  to  require  removal. 
The  work  has  been  done  under  allotments  from  appropriations  for  the 
general  improvement  of  the  river. 

In  1893  a  contract  was  entered  into  for  the  removal  of  that  portion 
of  the  rock  which  interfered  with  navigation.  The  effort  was  not  suc- 
cessful, owing  to  lack  of  prox)er  plant,  and  only  335  cubic  yards  of 
material  was  removed  when  the  contract  was  canceled.  In  1896  the 
work  was  taken  up  by  hired  labor,  with  plant  made  especially  for  the 
purpose,  and  with  it  2,333  cubic  yards  of  rock  were  removed.  This  cut 
the  rock  down  to  6  feet  below  low  water.  The  work  was  resumed  in 
1898,  when  2,314  cubic  yards  of  rock  were  removed,  leaving  a  depth 
of  7  feet  over  the  rock  at  extreme  low  water.  No  further  work  is 
contemplated. 

For  details  of  this  work  attention  is  invited  to  Appendix  2. 

Helena  Harbor^  306  miles  below  Cairo, — The  object  of  this  work  is  to 
prevent  the  encroachment  of  the  river  along  the  harbor  front  of  Helena, 
Ark.  The  work  is  carried  on  under  special  appropriations  made  for  the 
purpose  of  protecting  the  banks.  The  work  was  begun  in  1889  under 
a  project  for  600  feet  of  continuous  revetment  and  6  spur  dikes,  to  cover 
a  front  of  about  3,000  feet.  The  revetment,  613  feet  long,  was  success- 
fully completed.  The  two  upper  dikes  were  completed  and  the  others 
were  partially  completed  after  serious  interruptions  by  high  water  and 
drift. 

In  1896  a  continuous  revetment  was  put  in,  extending  from  Dike  No. 
4  downstream  about  1,600  feet,  with  a  spur  dike  of  brush  and  stone  at 
the  lower  end.  Repairs  were  also  made  to  the  spur  dikes  formerly 
placed.  In  1898  the  revetment  was  continued  downstream  926  feet, 
and  repairs  to  the  old  work  were  made. 
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At  the  present  time  5,036  feet  of  bank  is  protected  by  revetment. 
Some  of  this  work  near  the  npper  end  shows  sigus  of  failure  and  will 
reqaire  renewal. 

For  further  details  attention  is  invited  to  Appendix  2. 

Third  district^  mouth  of  White  River  to  Warrenton,  Miss.j  220  milss. — 
Headquarters  at  64  Equitable  Building,  Memphis,  Tenn.  District  offi- 
cer, Gapt.  H,  0.  Newcomer,  Corp  of  Engineers,  United  States  Army. 

In  this  district  the  works  for  the  improvement  of  the  channel  and 
the  rectification  of  the  banks  are  located  at  Lake  Bolivar  Front,  Ash- 
brook  Neck,  Greenville,  Lake  Providence  Beach,  and  Delta  Point.  A 
brief  account  of  each  of  these  works  is  given  below.  Detailed  accounts 
are  given  in  previous  reports  of  the  commission. 

Lake  Bolivar  Front j  417  miles  below  Cairo. — This  work  is  done  under 
allotments  from  appropriations  for  the  general  improvement  of  the 
river.  It  consists  of  continuous  bank  revetment,  that  was  put  in  to 
prevent  the  destruction  of  a  large  levee  across  the  head  of  Lake  Boli- 
var, which  was  threatened  by  the  rapid  caving  of  the  adjacent  bank. 
The  work  was  done  in  1888  and  1889,  when  4,250  linear  feet  of  revet- 
ment was  constructed.  Hepairs  were  made  in  subsequent  years  to 
18d4,  and  with  the  exception  of  a  few  minor  defects  in  the  upper  bank 
paving  the  work  seems  to  be  in  good  condition  and  has  successfully 
accomplished  the  purpose  for  which  it  was  intended.  The  length  of 
efl'ective  revetment  is  now  about  3,775  feet.  No  further  work  other 
than  minor  repairs  is  contemplated. 

For  full  details  attention  is  invited  to  Appendix  3. 

AshbrooTc  Neck,  446  miles  below  Cairo, — The  work  at  this  point  is 
done  under  allotments  from  appropriations  for  the  general  improve- 
ment of  the  river.  The  object  of  the  work  was  to  prevent  a  threat- 
ened cutoff  which  would  have  seriously  disturbed  the  regimen  of  the 
river  for  a  considerable  distance  above  and  below  and  brought  disaster 
to  towns,  levees,  and  other  works  along  the  river  banks.  The  work  was 
begun  in  1890,  when  2,820  linear  feet  of  continuous  revetment  was 
placed.  During  the  following  year  it  was  extended  4,300  feet;  2,610 
feet  were  added  in  1892-93,  and  1,475  feet  in  1894-95,  making  a  total 
length  of  protected  bank  of  11,205  feet.  Bepairs  were  made  in  1894 
and  1897.  A  levee  7,300  feet  long  was  built  in  1891-92  along  the  axis 
of  the  neck  to  prevent  the  surface  erosion  arising  from  the  rapid  flow 
across  the  point  to  the  bend  below,  a  distance  of  only  2,000  feet.  This 
levee  was  badly  damaged  during  the  flood  of  1892,  but  the  large 
accumulations  of  drift  which  were  left  by  that  flood  along  the  upper 
side  of  the  neck  served  to  check  the  current  and  caused  a  large  deposit 
of  sand.  In  lieu  of  rebuilding  the  levee  this  drift  accumulation  has 
been  encouraged  by  felling  trees  and  filling  in  with  brush. 

Bepairs  to  the  revetment  were  made  during  the  past  year  covering 
a  small  break  near  the  middle  of  the  work.  High  water  prevented 
further  repairs.  The  revetment  has  been  thoroughly  effective  in  check- 
ing the  erosion,  and  no  extension  is  necessary  at  present.  About  9,990 
feet  of  the  work  is  still  in  good  condition.  In  order  to  maintain  it, 
repairs  will  be  required  as  defects  develop. 

For  further  details  of  this  work,  attention  is  invited  to  previous 
reports  of  the  commission  and  Appendix  3  herewith. 

Greenville  Harbor,  478  miles  below  Cairo. — This  work  has  been  done 
under  special  appropriations  and  allotments  from  appropriations  for  the 
general  improvement  of  the  river,  supplemented  by  fdnds  subscribed 
by  the  citizens  of  Greenville  in  1887.  It  lias  for  its  object  the  rectifica- 
tion of  the  banks  to  prevent  the  encroachment  of  the  river  upon  the 
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town  of  Oreenvilley  Miss.,  and  also  to  prevent  the  destrnction  of  the 
controlling  levee  line  which  protects  the  Yazoo  Basin  from  overflow. 

The  recession  of  the  bank  in  the  bend  immediately  above  Greenville 
amounted  to  about  4,000  feet  from  1882  to  1894.  The  work  began  in  1887 
alongtheimmediatefrontofGreenville,theproject  being  to  hold  the  bank 
in  that  vicinity  by  means  of  ten  submerged  spur  dikes  resting  on  foun- 
dation mats  and  placed  about  500  feet  apart,  leaving  spaces  of  300  feet  of 
unprotected  bank  between  the  spurs.  The  spurs  extended  out  into  the 
river  from  376  to  415  feet.  The  foundation  mats  were  200  feet  wide  and 
extended  about  50  feet  beyond  the  ends  of  the  spurs.  The  finished 
spurs  ranged  from  6  to  24  feet  in  height.  This  protection  covered  about 
5,000  feet  of  bank.  The  rapid  erosion  of  the  bank  above  Greenville 
continued,  and  in  order  to  check  it  in  a  measure  and  save  the  dike  work 
below  a  mat  706  feet  long  by  250  feet  wide  was  sunk  in  1888  at  a  point 
about  4,000  feet  above  the  upper  spur.  The  necessity  of  revetting  the 
entire  bend  had  long  been  apparent,  but  the  funds  available  at  this  time 
would  only  permit  this  small  amount  of  work. 

In  1889  two  additional  spur  dikes  and  one  pile  dike  were  put  in  above 
the  original  spurs.  The  caving  continued  in  the  upper  part  of  the  bend 
and  soon  resulted  iu  flanking  the  upper  dikes  and  fiually  destroyed 
them.  As  soon  as  funds  became  available  for  the  continuous  revetment 
of  the  bend  this  work  was  taken  up  and  was  carried  on  during  the  years 
1891  to  1894,  during  which  time  14,137  linear  feet  of  revetment  was  put 
in  place.  Repairs  were  also  made.  The  flood  of  1894  did  further  dam- 
age to  the  spurs  originally  built.  In  1896  repairs  amounting  to  677  feet 
of  new  revetment  were  made.  Repairs  were  also  made  in  1897  and  1898. 
The  high  water  of  1898  caused  serious  damage  to  about  600  linear  feet 
of  the  revetment  at  the  head  of  the  work,  and  about  4,000  feet  was 
lost  in  the  body  of  the  work,  due  to  the  failure  of  the  subaqueous  mats. 
During  the  past  year  extensive  repairs  have  been  made.  These  repairs 
consisted  in  placing  3,790  feet  of  channel-mat  300  feet  wide,  1,318 
feet  of  channel-mat  250  feet  wide,  and  6,300  feet  of  grading  und  pav- 
ing on  the  upper  bank.  Ten  pocket-mats  were  made  and  sunk  where 
the  revetment  showed  signs  of  weakness.  Three  small  brush  and  stone 
dikes  were  built  at  the  top  of  the  bank  to  prevent  erosion  behind  the 
revetment.  The  work  was  much  delayed  during  the  season  by  quaran- 
tine restrictions,  and  high  water  prevented  the  completion  of  the  repairs. 

At  present  the  effective  revetment,  including  the  seven  spur  dikes 
which  are  still  intact,  covers  a  length  of  14,500  feet,  nearly  all  of  which 
is  in  good  condition.  It  will  be  necessary  to  extend  the  work  up  stream 
to  cover  the  damaged  portion  near  the  upper  end,  and  also  make  such 
repairs  from  year  to  year  as  may  be  required  to  maintain  the  revet- 
ment in  good  condition.  For  full  details  of  this  work  see  previous 
reports  of  the  commission  and  Appendix  3  herewith. 

Lake  Providence  Eeaohj  517  to  552  miles  below  Cairo, — The  work  in  this 
vicinity  has  been  done  under  allotments  from  appropriations  for  the 
generaJ  improvement  of  the  river.  This  reach  presented  the  most 
serious  obstructions  to  low  water  navigation  of  any  portion  of  the  river 
below  Oairo,  except,  perhaps,  the  Plum  Point  Reach.  The  depths  were 
often  as  low  as  4^  to  5  feet  on  the  crossings.  It  was  therefore  selected 
by  the  commission  as  one  of  the  reaches  where  a  project  for  systematic 
improvement  should  be  carried  out. 

The  original  project  provided  for  the  closing  of  all  side  chutes;  con- 
traction works,  for  the  purpose  of  giving  the  low  water  channel  a  uni- 
form width  of  about  3,000  feet,  and  revetment  to  prevent  the  erosion  of 
the  banks.  Under  this  project  systems  of  dikes  were  built  along  the 
left  bank  at  Duncansby^  Mayersville,  Baleshed,  and  Stack  Island,  and 
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alODg  the  right  bank  at  Cottonwood  and  Elton.  The  banks  were 
revetted  in  ibonisiana  Bend  and  along  the  river  front  of  Mayersville 
Island.  The  work  was  begun  in  1882  and  contiii aed  until  1 886.  Details 
as  to  the  amount  of  the  various  kinds  of  work  done  will  be  found  in 
the  report  of  the  coumiission  for  1895,  page  3843,  and  in  Appendix  3 
herewith. 

These  works  resulted  in  a  decided  improvement  in  the  channel  depths, 
but  they  proved  to  be  much  too  light  to  long  withstand  the  ravages  of 
the  floods.  Bevetment  was  prohibited  by  Congressional  enactment, 
appropriations  failed,  and  the  repairs  and  extensions  deemed  necessary 
to  strengthen  and  hold  the  work  already  done  could  not  be  made,  and 
in  consequence  of  this  the  uncompleted  works  were  badly  wrecked. 
Portions  of  the  Baleshed  and  Stack  Island  systems  of  dikes  were  all 
that  remained  of  the  original  work  in  1889,  when  slight  repairs  were 
made.  The  latter  was  effective  in  closing  the  Stack  Island  chute, 
which  was  the  main  low-water  channel  when  the  improvement  of  the 
reach  began.  Portions  of  these  dikes  are  still  in  place.  Despite  the 
destruction  of  so  large  a  proportion  of  the  works  it  was  found  that  they 
had  served  a  very  useful  purpose  in  materially  improving  the  naviga- 
tion of  the  entire  reach,  which  still  continues  much  better  than  it  was 
before  the  work  was  begun. 

The  condition  of  the  works  is  fully  set  forth  in  the  reports  of  the 
commission  of  December  28, 1888,  page  2593,  and  June  20, 1889,  page 
2596. 

LauiHana  Bend  Revetment^  522  miles  from  Cairo, — Work  was  actively 
resumed  in  1889.  The  importance  of  controlling  the  approach  to  the 
upper  end  of  the  reach  was  recognized  froui  the  first,  when  12,500  feet 
of  the  caving  bank  in  Louisiana  Bend  was  revetted.  This  work  was 
lost  for  the  reasons  already  set  forth,  and  its  destruction  had  much  to 
do  with  the  loss  of  the  works  below. 

On  resumption  of  the  work  6,024  linear  feet  of  revetment  was  put  in 
along  the  upper  part  of  Louisiana  Bend  in  1889  and  1890.  During  the 
next  two  seasons  the  work  was  extended  downstream  11,059  feet.  Since 
1893  the  work  in  the  bend  has  been  confined  to  repairs  to  the  revet- 
ment, especially  where  it  crosses  the  mouth  of  Old  River.  Here  seven 
spur  dikes  of  brush  and  stone  have  been  constructed  to  prevent  scour 
behind  the  revetment  at  high  water.  Repairs  amounting  to  about  1,247 
linear  feet  of  new  revetment  were  made  in  1896  and  1897. 

The  flood  of  1897  developed  several  breaks  in  the  revetment,  the 
thorough  repair  of  which  will  require  the  construction  of  about  2,900 
linear  feet  of  new  work.    No  work  has  been  done  during  the  past  year. 

The  revetment  now  in  place  covers  a  length  of  about  15,820  feet  of 
bank.  No  general  recession  of  the  revetted  portion  of  the  bank  has 
occurred  since  the  revetment  was  completed. 

For  further  details  of  this  work  attention  is  invited  to  Appendix  3, 
submitted  herewith. 

Lake  Providence  revetment^  540  miles  from  Cairo. — The  rapid  erosion 
of  the  bank  along  the  front  of  Lake  Providence  threatened  to  destroy 
the  town  and  a  very  large  levee  which  crosses  the  foot  of  the  lake,  the 
destruction  of  which  would  require  a  long  line  of  levee  to  be  built 
around  the  lake.  It  was  therefore  decided  to  hold  the  bank  hy  means 
of  continuous  revetment,  a&d  work  was  begun  in  1894.  It  is  done  under 
allotments  from  appropriations  made  for  the  general  improvement  of 
the  river. 

During  the  working  season  of  1894-95  about  10,140  feet  of  revetment 
was  put  in.  In  1898  the  caving  above  the  revetment  became  so  active 
as  to  threaten  the  head  of  the  work.    In  order  to  protect  it  the  work 
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was  extended  300  feet  upstream  into  a  pocket  formed  by  the  caving^. 
This  work  was  begun  in  January,  1899,  but  was  suspended  on  account 
of  high  water.  Operations  were  resumed  during  the  latter  part  of  Feb- 
ruary, and  after  considerable  difficulty  a  mat  was  sunk  4:i0  feet  long 
aad  290  feet  wide.    The  high  stage  of  river  prevented  all  bank  paving. 

In  order  to  fully  protect  the  levees  which  are  threatened  by  the  ero- 
sion above  the  revetment,  it  will  be  necessary  to  extend  the  work 
upstream  and  repair  the  old  work.  Provision  has  already  been  made 
for  an  extension  of  about  2,000  feet. 

.  The  estimated  length  of  revetment  in  good  condition  at  the  present 
time  is  about  9,800  feet.  It  has  been  effective  in  checking  the  reces- 
sion of  the  bank. 

For  details  of  this  work  attention  is  invited  to  Appendix  3,  submitted 
herewith. 

Delta  Point  revetment^  598  miles  below  Cairo. — In  1876  a  cut-off 
occurred  which  left  tbe  city  of  Vicksburg  on  a  lake  some  distance  from 
the  river  proper.  This  distance  was  rapidly  increased  by  the  recession 
of  the  right  bank  of  the  cut-off,  now  known  as  Delta  Point. 

From  1878  to  1881  the  point  was  revetted  for  a  distance  of  5,400 
feet,  and  one  mattress  spur  dike  and  two  screen  dikes  were  built  to 
prevent  this  recession,  which  threatened  the  destruction  of  Vicksburg 
Harbor.    This  work  was  done  under  the  Engineer  Department. 

In  1882  the  work  was  placed  under  the  supervision  of  the  Missis- 
sippi Eiver  Commission.  From  1882  to  1885  the  point  was  revetted 
for  a  length  of  5,383  feet.  In  this  work  the  mats  used  were  from  150 
to  175  feet  wide. 

In  1893  and  1894  the  work  was  extended  upstream  1,065  feet,  the 
mats  used  being  300  feet  wide.  Bepairs  to  the  previous  work  were 
also  made. 

After  the  flood  of  1897  it  was  found  that  considerable  caving  had 
taken  place  immediately  above  and  below  the  work,  and  an  extension 
of  the  revetment  was  needed.  Plans  were  made  to  extend  the  revet- 
ment about  900  feet  upstream  and  800  feet  downstream  during  the 
past  year,  but  the  season  was  not  favorable  for  such  work,  and  it  was 
deferred  until  the  coming  year,  when  it  will  be  taken  up.  The  work 
in  place  is  doing  good  service. 

A  summary  of  the  work  done  by  the  commission  in  the  improve- 
ment of  Vicksburg  Harbor  is  given  in  their  annual  report  of  1897, 
page  3728. 

The  river  and  harbor  act  of  July  13, 1892,  provided  for  the  improve- 
ment of  Yicksburg  Harbor  by  the  diversion  of  Yazoo  River  into  Cen- 
tennial Lake,  which  is  now  being  done  by  the  Engineer  Department. 

Attention  is  invited  to  Appendix  3  for  further  details  of  the  work  at 
Delta  Point. 

Fourth  district^  Warrenton^  Miss,,  to  Head  of  the  Pousses,  453  miles. — 
Headquarters  at  3232  Prytania  street,  New  Orleans,  La.  District  offi- 
cers: Maj.  J.  H.  Willard,  Corps  of  Engineers,  United  States  Army, 
from  the  beginning  of  the  year  until  November  30, 1898;  Capt.  Henry 
Jervey,  Corps  of  Engineers,  United  States  Army,  from  November  30, 
1898,  to  March  23, 1899;  Maj.  George  McC.  Derby,  Corps  of  Engineers, 
United  Sates  Army,  from  March  23, 1899. 

The  works  for  the  improvement  of  the  channel  and  the  rectification 
of  the  banks  in  this  district  include  the  improvement  of  the  harbor  at 
Natchez,  Miss.,  and  Yidalia,  La.,  the  improvement  at  the  junction  of 
the  Mississippi,  Red,  and  Atchafalaya  rivers,  and  the  protection  of  the 
banks  in  the  harbor  of  New  Orleans. 
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Harbors  o/NaieheZj  Miss.^  and  VidaJiaj  La.j  700  miles  below  Oairo.^ 
This  work  is  located  in  Giles  Bend  and  consists  of  a  series  of  spar  dikes 
placed  at  intervals  of  450  feet  along  the  caving  bend  and  a  levee  con- 
stracted  along  the  axis  of  the  neck  to  prevent  surface  erosion  daring 
overflow  stages.  It  is  carried  on  under  special  appropriations  for  the 
improvement  of  !Natchez  and  Yidalia  harbors,  and  allotments  from 
appropriations  for  the  general  improvement  of  the  river.  -  Its  object  is 
to  fix  the  bank  lines  in  Giles  Bend  so  as  to  prevent  a  threatened  cut- 
off, which  would  seriously  injure  the  harbor  of  Natchez  and  destroy  the 
town  of  Yidalia,  besides  endangering  important  levees  and  towns  for 
many  miles  above  and  below  in  conseqaeuce  of  the  increased  caving  of 
the  banks  which  would  ensue. 

In  1858  the  distance  across  the  neck  was  about  3  miles.  By  1883  the 
caving  had  reduced  the  width  to  about  H,000  feet.  From  lb83  to  1897 
the  erosion  in  the  deepest  part  amounted  to  3,200  feet  on  the  upper  side 
of  the  point,  but  a  fill  1,300  feet  in  width  occurred  on  the  lower  side  of 
the  point,  so  that  the  bank  line  has  extended  over  the  bend  where 
formerly  the  water  was  more  than  100  feet  in  depth.  The  changes  in 
the  relative  positions  of  the  caving  on  the  upper  side  of  the  point  and 
the  filling  on  the  lower  side,  where  at  one  time  it  was  caving,  have  been 
such  that  the  change  in  the  width  of  the  neck  at  the  narrowest  point 
since  1883  has  been  comparatively  slight. 

Under  the  direction  of  the  Engineer  Department  a  project  was  pre- 
pared in  1880  to  protect  the  harbors  of  Natchez  and  Vidalia  by  revet- 
ting 2f  miles  of  Giles  Bend  and  6  miles  of  Marengo  Bend,  and  under 
that  project  some  work  was  done  in  the  latter  bend.    ' 

In  1881  the  work  was  taken  up  in  Giles  Bend,  where  some  4,500  linear 
feet  of  bank  was  covered  by  a  system  of  open  dike  work  and  screens 
made  of  sawed  lumber  and  poles,  the  shore  ends  of  the  dikes  being 
reenforced  with  mattresses.  Some  of  these  screen  dikes  extended  out 
000  feet  from  the  bank  into  water  120  feet  deep.  They  were  held  in 
pla<*e  by  cribs  filled  with  stone. 

The  above  work  was  done  under  special  appropriations  amounting 
to  $90,000.  In  1882  the  work  came  under  the  jurisdiction  of  the  com- 
mission, with  an  unexpended  balance  of  about  $8,000.  (See  Annual 
Bei)ort  of  1891,  page  3410.)  A  project  was  prepared,  but  no  funds 
were  made  available  for  continuing  the  work  until  July  13, 1892,  when 
the  sum  of  $80,000  was  appropriated.  All  of  the  old  work  had  disap- 
peared long  befi're  this  time. 

The  first  work  decided  on  was  the  construction  of  the  levee  along  the 
axisof  Gowpen  Point,  as  the  amount  appropriated  was  not  sufficient  to 
commence  so  extensive  a  work  as  the  revetment  of  the  bend.  Diffi- 
culties in  getting  the  right  of  way  for  the  levee  caused  delay,  and  the 
condemnation  proceedings  which  became  necessary  were  not  settled 
until  September  15, 1894.  The  construction  of  the  levee  was  begun  in 
October,  1894,  and  completed  in  March,  1895.  It  extends  from  the 
bluffs  out  along  the  axis  of  the  point  for  a  distance  of  19,500  feet,  and 
contains  267,810  cubic  yards  of  earthwork.  In  1897  the  levee  was 
enlarged  by  the  addition  of  86,000  cubic  yards  of  earth,  and  the  exposed 
end  of  the  levee  was  protected  with  rock  revetment. 

The  construction  of  spur  dikes  for  the  purpose  of  preventing  further 
recession  of  the  banks  in  Giles  Bend  was  begun  in  August,  1897,  and 
by  January  4, 1898, 15  spurs  had  been  successfully  placed.  The  advent 
of  high  water  prevented  further  extension  of  the  work.  The  upper  spur 
IS  located  near  the  upper  limit  of  caving,  and  the  work  as  a  whole  covers 
about  7,0(i0  feet  of  bank.  Each  spur  consists  of  a  foundation  mat  150 
BNG  99 ^208 


Digitized  by 


Google 


8314  BEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ABHT. 

feet  wide  by  300  feet  long  and  2  feet  thick,  and  2  cribs  6  by  24  by  200 
feet  and  6  by  16  by  250  feet,  respectively.  They  are  sank  normal  to 
the  bank  at  intervals  of  about  450  feet.  A  strip  of  bank  50  feet  wide 
along  the  axis  of  the  dike  is  graded  and  paved  from  the  low  water  line 
np  to  about  a  35-foot  stage.  A  single  line  of  piles  spaced  about  a  foot 
apart  was  also  driven  along  the  prolongation  of  the  axis  of  each  crib 
toward  the  top  of  the  bank.  The  object  of  these  piles  was  to  check  the 
current  and  prevent  scour  along  the  upper  bank.  The  accumulation  of 
drift  against  the  piling  formed  so  much  of  an  obstruction  to  the  flow 
that  the  eddy  effect  increased  rather  than  diminished  the  scour,  and 
the  piling  was  therefore  cut  down.  Work  was  resumed  September  8, 
1898,  and  continued,  with  many  interruptions  due  to  quarantine  restric- 
tions, until  January  31, 1899,  when  it  was  entirely  suspended  on  account 
of  high  water.  During  this  time  a  spur  was  put  in  between  spurs  8 
and  9,  with  upper  bank  paving  of  brick  150  feet  wide.  Sections  of  mat 
were  also  sunk  below  spurs  5, 6,  and  14  and  above  spurs  5  and  7.  These 
repairs  were  made  necessary  by  the  erosion  between  the  spurs,  which 
had  injured  the  work  in  several  places  and  even  threatened  to  destroy 
some  of  the  dikes  entirely.  Extensive  repairs  will  be  made  during  the 
coming  season  by  placing  a  continuous  revetment  between  the  spurs 
below  the  low  water  line.  A  general  extension  of  the  work  to  the  lower 
end  of  the  bend  is  urgently  needed,  and  ample  funds  should  be  pro- 
vided for  that  purpose.  Full  details  of  the  work  at  Natchez  and 
Vidalia  harbors  will  be  found  in  Appendix  4  attached  hereto. 

Junction  of  the  Mississippi^  Red^  and  A  tchafalaya  rivers j  Louisianaj  764 
miles  below  Cairo. — ^The  work  in  this  locality  has  for  its  objects  the  lim- 
itation and  control  of  the  outflow  through  the  Atchafalaya  and  the 
improvement  of  the  low-water  channels  from  the  Mississippi  Biver  to 
the  Bed  and  Atchafalaya  rivers.  A  full  description  of  the  locality  is 
given  in  the  Annual  Beport  of  1888,  page  2297,  and  1892,  page  3207. 
The  work  consists  of  a  series  of  sill  dams  in  the  Atchafalaya,  about  5 
miles  below  its  head,  and  annual  dredging  in  lower  Old  Biver  during 
low-water  stages.  It  is  carried  on  under  special  appropriations  and 
allotments  made  from  appropriations  for  the  general  improvement  of 
the  Mississippi  Biver. 

Work  on  sill  No.  1  in  the  Atchafalaya  was  begun  in  August,  1887. 
The  sill  is  located  about  500  feet  below  the  mouth  of  Bayou  des  Glaizes 
and  extends  entirely  across  the  stream  from  one  high-water  bank  to  the 
other,  and  is  normal  to  the  current.  The  sill  was  made  of  willow  mat- 
tress 3  feet  thick,  75  feet  wide,  and  304  feet  long,  sunk  in  place  with 
about  42  pounds  of  rock  for  e  ich  square  foot  of  surface.  The  banks 
were  graded  and  the  mattress  on  the  left  bank  was  carried  to  high- 
water  mark.  On  the  right  bank  the  sill  was  connected  with  the  levee 
by  two  earth  embankments  paved  with  stone.  The  sill  as  completed 
is  304  feet  wide. 

In  1888  a  dam  was  built  on  this  sill,  the  crest  of  which  was  carried 
up  to  within  6  feet  of  low- water  mark,  the  average  height  being  about 
15  feet.  This  dam  was  made  up  of  alternate  layers  of  willow  mattress, 
hard  clay  and  gravel,  with  a  heavy  covering  of  stone  over  the  top  layer. 
The  upper  edge  of  the  dam  is  20  feet  below  the  upstream  edge  of  the 
sill.  It  is  100  feet  wide  at  the  base  and  30  feet  wide  on  top.  This  dam 
reduced  the  area  of  the  cross  section  at  low  water  from  15,147  square 
feet  to  4,471  square  feet,  and  at  high  water  from  63,479  square  feet  to 
50,710  square  feet. 

In  1888-89  Dam  No.  3  was  constructed  at  a  point  about  1,760  feet 
below  Dam  No.  1,  the  material  and  form  of  construction  being  the  i 
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as  employed  in  the  first  dam.  Minor  repairs  were  made  to  the  dams  in 
1894. 

At  the  present  time  it  is  found  that  the  crests  of  the  dams  have 
settled  to  a  considerable  extent,  due  largely  to  a  compressing  of  the 
structure  itself  rather  than  sinking  into  the  bed  of  the  stream.  The 
ends  of  the  sills,  consisting  of  willow  mats,  above  the  low-water  line 
are  badly  decayed,  but  the  banks  covered  by  them  show  no  tendency 
to  erosion.  An  examination  of  the  bed  of  the  stream  in  December, 
1898,  shows  that  the  sill  dams  have  been  entirely  successful  in  limiting 
the  discharge  and  checking  the  tendency  to  enlargement.  The  depth 
of  the  channel  from  the  head  of  the  Atchafalaya  to  a  point  several 
miles  below  the  dams  has  remained  practi<'al]y  unchanged,  with  the 
exception  of  the  scour  on  the  lower  side  of  the  dams.  If  this  scour 
should  continue  it  would  very  soon  injure  the  dams,  and  in  order  to 
preserve  them  the  sill  mats  will  be  widened  in  the  locality  where  the 
scour  is  most  active.  These  extensions  will  be  made  during  the  coming 
season. 

A  survey  of  lower  Old  Eiver  was  made  during  the  past  winter  for 
the  purpose  of  ascertaining  what  changes  had  occurred  since  1894 
between  the  mouth  of  Old  River  and  the  head  of  the  Atchafalaya. 
The  mean  of  all  the  cross  sections,  112  in  number,  referred  to  the  35- foot 
stage  at  Barbres  Landing,  shows  an  average  increase  in  cross  sectional 
area  of  942  square  feet,  or  about  4^  per  cent.  The  average  de])th 
increased  4.2  feet,  or  about  17  per  cent;  the  average  width  decreased 
76  feet,  or  about  10  per  cent. 

There  has  been  a  very  marked  recession  of  the  right  bank  of  Old 
Biver  near  its  mouth,  which  has  amounted  to  about  900  feet  in  four 
years.  Aside  from  this,  the  changes  have  not  been  great  enough  to 
require  attention  at  the  present  time.  During  the  low- water  season  of 
1898  the  dredge  Ram  was  in  tlie  field  from  August  7  to  November  17, 
and  was  engaged  in  actual  dredging  forty-three  and  one-half  days  of 
ten  hours  each,  during  which  time  73,800  cubic  yards  of  material  was 
removed.  The  dredge  was  idle  twenty-eight  days  while  the  river  was 
too  high  to  require  dredging.  A  good  navigable  depth  from  the  Mis- 
sissippi Biver  to  the  Atchafalaya  and  Ked  rivers  was  easily  maintained 
throughout  the  season. 

For  further  details  concerning  the  operations  at  the  junction  of  the 
Bed  and  Atchafalaya  rivers,  attention  is  invited  to  Appendix  4  here- 
with. 

New  Orleans  Harbor^  966  miles  below  Cairo. — ^The  work  is  done  under 
a  special  appropriation  made  for  the  improvement  of  New  Orleans 
Harbor.  The  original  project  provided  for  the  protection  of  about 
50,000  feet  of  bank  by  means  of  continuous  revetment  and  spurs.  The 
object  of  the  work  is  to  prevent  the  erosion  of  banks  along  the  harbor 
front,  where  even  a  comparatively  slight  recession  would  cause  great 
damage  to  valuable  property.  The  caving  is,  however,  sometimes  quite 
extensive,  and  in  such  cases  great  damage  may  be  done.  In  October, 
1891,  the  river  front  in  the  vicinity  of  French  Market,  covering  an  area 
some  200  feet  in  width  and  about  1,600  feet  long,  subsided  from  5  to  10 
feet,  carrying  with  it  the  tracks  of  the  Louisville  and  Nashville  and 
Southern  Pacific  railways,  the  wharf,  and  several  small  buildings. 

The  work  was  begun  in  1883  at  the  head  of  Oarrollton  Bend,  where 
a  mat  400  feet  wide  and  470  feet  long  was  sunk,  when  high  water  and 
lack  of  material  caused  a  suspension  of  operations. 

Oouldsboro  Bend. — In  1884  the  work  was  taken  up  in  Oouldsboro 
Bnd»    The  oaying  had  become  active,  and  two  spar  dikes  were  put  in 
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Dormal  to  the  general  direction  of  the  bank  and  another  spnr  was 
about  half  finished.  These  spurs  eonmst  of  a  tbnndation  mattress  of 
willow  and  stone  200  feet  wide  and  350  long.  On  this  foundation  are 
placed  six  cribs,  one  above  the  other,  constructed  of  poles  filled  in  with 
brush  and  ballasted  with  stone.  The  bottom  crib  is  60  feet  wide,  and 
its  upstream  edge  is  ]>laced  70  feet  below  the  upper  edge  of  the  founda- 
tion mattress.  The  bottom  crib  is  the  shortest,  and  they  increase  in 
length  so  that  the  top  crib,  which  is  22  feet  wide,  has  a  sh)pe  of  about 
3  horizontal  to  1  vertical  from  the  low-water  line  to  deep  water  in  the 
channel.    The  dikes  extend  out  in  the  stream  about  300  feet. 

In  1886-87  two  more  spurs  were  put  in  place  in  Gouldsboro  Bend. 
In  the  winter  of  1887-88  the  unfinished  spur  dike  of  the  first  season 
was  completed,  additions  were  made  to  one  of  the  spurs  of  the  previous 
season,  and  a  new  spur  was  built.  This  last  spur  was  the  largest  one 
of  the  system,  it  being  about  40  feet  high,  with  the  river  end  resting  in 
100  feet  of  water. 

Greenville  Bend. — ^Two  spur  dikes  were  constructed  in  Greenville 
Bend  op|)osite  Audubon  Park  in  1888-89.  These  spurs  are  450  leet 
long  and  extend  to  a  maximum  depth  of  150  feet.  They  are  located 
about  1,000  feet  apart.  The  upper  spur  was  about  60  feet  high  and  the 
lower  spur  about  48  feet  high.  They  were  built  with  a  top  slope  of  1 
on  3  from  the  low-water  line  to  deep  water. 

Third  district  work. — Four  spur  dikes  were  built  in  1889  in  the 
third  district  of  the  city  of  New  Orleans,  extending  from  the  foot  of 
Emily  street  downstream.  They  were  put  in  at  intervals  of  about 
1,000  feet.  The  river  in  this  vicinity  had  encroached  so  far  upon  the 
city  front  that  it  became  necessary  to  move  the  levee  back  so  that  it 
practically  destroyed  an  improved  street.  It  was  therefore  important 
to  stop  all  further  recession  of  the  baijk  line.  To  this  end  the  spurs 
in  this  locality  were  connected  with  the  levee  by  a  bank  of  earth  extend- 
ing from  the  end  of  the  spur  proper  at  the  low-water  line  to  the  top  of 
the  levee.  This  embankment  was  paved  with  gravel  and  broken  stone 
to  ])rotect  it  from  scour.  The  subaqueous  portions  of  the  dikes  were 
similar  to  those  previously  described. 

In  1891  there  were  four  dikes  added  in  this  district,  the  upper  one 
being  about  opposite  the  foot  of  Glouet  street. 

In  1894-95  a  continuous  mattress  l,Oi'0  feet  long  and  about  400  feet 
wide  was  laid  between  the  two  upper  dikes  in  the  third  district  to 
prevent  erosion  between  the  spurs.  Mats  were  also  placed  immediately 
below  four  of  the  spurs  for  the  same  purpose. 

Experience  showed  that  the  interval  between  the  spurs  was  too 
great,  and  foundation  mats  for  four  intermediate  spurs  were  laid  in 
1894-95.  These  spurs  were  completed  in  1896-97,  and  four  other  inter- 
mediate spurs  were  also  built  and  placed  during  the  same  season. 

CarrollUm  Bend, — ^In  1890  work  was  resumed  in  GarroUton  Bend 
along  the  Southport  front  and  about  2,500  feet  below  the  mattress  that 
was  sunk  in  1883.  Three  sloping  spurs  were  built  in  1890-91,  and 
during  the  following  season  two  more  spurs  were  put  in. 

In  1892-93  continuous  revetment  was  put  in  between  the  spurs. 
During  the  past  season  a  new  mattress  was  placed  near  the  lower  end 
of  Sourhport  wharf,  where  a  break  in  the  bank  had  developed. 

In  1897  serious  caving  at  Algiers  destroyed  a  large  amount  of  valu- 
able property.  The  ferry  landing,  ferry  house,  Grand  Isle  Kailway 
deiM)t,  and  some  400  feet  of  levee  were  destroyed.  In  order  to  prevent 
further  disaster  it  was  decided  to  extend  the  spur  dikes  firom  Goulds- 
boro down  to  Algiers  Point. 
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The  project  provided  for  the  construction  of  eleven  spur  dikes  spaced 
at  intervals  of  450  feet,  the  foundation  mats  to  be  450  feet  long  by  150 
feet  wide.  Short  8i)urs  without  foundation  mats  were  also  to  be  put 
in  between  spurs,  to  act  as  buttresses  in  supporting  the  bank  where  it 
was  unusually  steep. 

Work  was  begun  on  August  26, 1898,  but  was  soon  suspended  on 
account  of  quarantine  restrictions  due  to  the  prevalence  of  yellow  fever. 
Por  two  months  during  the  best  part  of  the  season  no  work  could  be 
done.  It  was  resumed  on  November  4  and  continued  until  January  23, 
18S>9,  wlien  operations  were  again  suspended  on  account  of  high  water. 
During  this  time  six  spur  dikes  and  two  buttresses  were  constructed. 
They  extend  from  Slidell  street  down  to  Algiers  Point,  and  cover  that 
portion  of  the  bank  which  was  in  greatest  danger  from  erosion.  As 
this  work  was  done  under  great  difficulties,  mostly  incident  to  quaran- 
tine regnlati<ms,  the  cost  has  been  unusually  high. 

At  the  present  time  the  banks  of  New  Orleans  Harbor  are  protected 
at  the  following  points:  In  Oarrollton  Bend,  470  feet  of  mattress  at  the 
head  of  the  bend  and  five  spur  dikes  with  continuous  revetment 
between  at  South])ort,  covering  about  2,500  feet  of  bank;  two  spur 
dikes  1,000  feet  apart  in  Greenville  Bend,  opposite  Audubon  Park ;  six 
spur  dikes  in  Gouldsboro  Bend,  covering  about  4,000  feet  of  ban*k;  six 
spur  dikes  and  two  buttresses  above  Algiers  Point,  covering  about  2,500 
feet  of  bank;  and  in  the  third  district,  below  Olouet  street,  sixteen  spur 
(tikes  with  l,02ofeet  of  continuous  revetment  at  the  npper  end,  and  addi- 
tional mattresses  placed  on  the  lower  side  of  the  foundation  mats  of 
five  spurs,  all  covering  about  7,500  feet  of  bank.  This  gives  a  total  of 
about  18,000  linear  feet  of  bank  that  has  been  covered  by  dikes  and 
revetment. 

In  the  Third  district  a  cave,  extending  from  Bartholomew  street  down- 
stream about  310  feet,  occurred  on  August  23,  1898.  The  levee  was 
carried  down  with  it,  as  was  also  the  skeleton  wharf  constructed  by  the 
Orleans  Levee  Board  for  the  purpose  of  sustaining  the  levee. 

The  Orleans  Levee  Board  are  engaged  in  putting  in  a  skeleton  wharf 
all  along  the  revetted  front  of  the  Third  district.  This  wharf  consists 
of  nine  rows  of  piling  extending  out  into  the  river  100  feet  or  more. 
Along  the  shore  side  of  the  inner  row  of  piling  a  line  of  sheet  piling  is 
placed,  and  against  this  the  levee  is  built.  This  work  threatens  the 
destruction  of  the  revetment  already  in  place  and  effectually  prevents 
the  reenforcement  and  repair  which  is  so  essential  to  the  proper  main- 
tenance of  the  dikes. 

The  conditions  in  Oarrollton  Bend,  below  Southport,  are  also  threat- 
ening, and  it  is  probable  that  an  extension  of  the  work  will  be  required 
to  hold  the  banks. 

The  work  above  Algiers  Point  to  the  Gouldsboro  dikes  will  be  con- 
tinued and  completed  at  an  early  day. 

The  valuable  business  property  which  lies  along  the  water  front  of 
this  great  harbor  is  threatened  with  destruction  by  caving  banks,  which 
often  develop  with  little  or  no  warning.  Under  such  unusual  condi- 
tions it  seems  evident  that  ample  funds  should  be  provided  to  meet  all 
emergencies  and  to  carry  the  work  to  completion  in  such  an  economical 
and  substantial  manner  as  will  give  a  fair  degree  of  permanence  to  the 
banks. 

For  further  information  concerning  the  work  in  New  Orleans  Harbor^ 
attention  is  invited  to  Appendix  4  transmitted  herewith. 
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PLANT. 

The  steamer  Mississippi^  which  is  used  for  the  inspection  trips  of  the 
commission  and  as  a  tender  for  the  dredges,  has  been  snppUed  with 
new  boilers  daring  the  past  year.  Some  of  the  bottom  plates  were 
dc^maged  by  striking  hidden  obstructions  in  the  river,  and  the  boat  is 
now  in  the  dry  dock  at  Keokuk  undergoing  necessary  repairs. 

The  plant  pertaining  to  surveys,  gauges,  and  observations  has  been 
cared  for,  and  such  minor  repairs  have  been  made  as  were  tbund  nec- 
essary to  keep  it  in  serviceable  condition. 

The  plant  in  the  First  and  Second  districts  has  been  cared  for  at 
Memphis  when  not  in  use.  Much  of  it  is  in  bad  condition  and  will 
require  extensive  repairs  and  renewals.  The  steamer  Titan  was  sunk 
on  August  25  by  striking  a  snag.  The  falling  river  left  her  on  a  diy 
bar,  and  she  was  not  floated  until  December  29.  She  is  now  at  St.  Louis 
undergoing  extensive  repairs. 

The  steamer  Itasca  was  also  sunk,  but  was  successfully  raised  and 
repaired.  Minor  repairs  were  made  to  all  plant  to  keep  it  in  serviceable 
condition. 

In  the  Third  district  the  plant  when  not  in  use  was  cared  for  at 
Greenville,  Miss.  The  new  steelhuU  towboat  Arthur  Eider  has  been 
completed  and  is  now  in  use.  Minor  repairs  were  made  to  the  plant. 
Much  of  this  plant  is  worn  out  and  in  bad  condition,  and  extensive 
renewals  are  required.  Twelve  barges  and  two  mat  boats  will  be  built 
this  season. 

The  plant  of  the  Fourth  district  has  been  cared  for  at  New  Orleans 
and  Natchez  when  not  employed  on  the  various  works.  Much  of  the 
plant  is  in  bad  condition,  and  extensive  repairs  and  renewals  are 
required  to  meet  the  demands  of  the  work.  The  steel-hull  towboat 
Oenl.  Neictan  has  been  completed  and  delivered  by  the  contractors. 
This  boat  takes  the  place  of  the  Osceola,  which  was  condemned  and 
sold.  Two  barges  were  transferred  to  the  Quartermaster's  Department, 
and  they  are  now  being  replaced  with  new  ones. 

The  hull  of  the  dredge  Bam  is  in  bad  condition,  and  a  contract  has 
been  entered  into  with  the  Springfield  Boiler  and  Manufacturing  Com- 
pany for  the  construction  of  a  steel  hull  to  take  the  place  of  the  pres- 
ent wooden  hull. 

Only  such  repairs  as  were  absolutely  needed  to  keep  the  plant  in 
working  condition  were  made  during  the  year,  on  account  of  a  lack  of 
funds. 

SURVEYS  AND  OBSERVATIONS  IN  THE  DISTRICTS. 

First  and  Second  districts. — A  survey  was  made  in  the  upper  St. 
Francis  Levee  district  for  a  levee  line  from  Birds  Point  to  O^Briens,  a 
distance  of  12  miles.  A  survey  of  the  Levee  line  of  the  White  River 
Levee  district,  74  miles  in  extent,  was  also  made.  Hydrographic  sur- 
veys for  the  purpose  of  locating  new  works  and  ascertaining  tlir  condi- 
tion of  old  works  were  made  at  Point  Pleasant,  Garnthersvilie,  Island 
34,  Memphis  Harbor,  Nonconnah  Bock,  Helena  Harbor,  and  at  other 
points  where  work  was  in  progress. 

Third  district — Surveys  were  made  to  ascertain  the  rate  of  caving  at 
Caulks  Neck,  Garters  Neck,  and  in  the  following  bends:  Cypress,  Ghoc- 
taw«  Bowdy,  Spanish  Moss,  Walkers,  Matthews,  and  Island  02.  Com- 
plete surveys  were  also  made  to  ascertain  the  condition  of  the  several 
revetments. 

Fourth  district — Surveys  were  made  for  a  new  line  of  levee  in  Kempa 
Bend|  taking  in  the  topography  for  some  distance  from  the  river.    Snr- 
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veys  were  also  made  of  Giles  Bend,  Atchafalaya,  and  Old  Eiver  from 
Simmesport  to  Ked  Biver  Landing,  and  of  the  several  caving  bends  in 
New  Orleans  Harbor. 

LEVEES. 

Since  tbe  last  annnal  report  of  the  commission  two  sundry  civil  bills 
have  been  passed  by  Congress  containing  appropriations  for  the 
improvement  of  the  Mississippi  Biver. 

From  the  bill  for  the  fiscal  year  ending  Jnne  30, 1899,  approved  July 
1, 1899,  the  following  allotments  were  made  for  levees: 

Lafourche  district $S6, 000 


Lower  St.  Fraucis  district -..  $34,000 

White  River  district 80,000 

Upper  Yazoo  district 46, 000 

Lower  Yazoo  district 350,000 

Upper  Tensas  district 215, 000 

Lower  Tensas  district 150, 000 

Atchafalaya  district 87, 000 


Barataria  district 27,000 

Pontchartrain  district 76, 000 

Lake  Borgne  distriot 24, 000 

1,075,000 


From  the  bill  for  the  fiscal  year  ending  June  30, 1900,  approved 
March  3, 1899,  the  following  allotments  were  made  for  levees: 


Upper  St.  Francis  district $20, 000 

Lower  St.  Francis  distriot ....  123, 600 

White  River  district 61, 750 

Upper  Yazoo  district 128, 500 

Lower  Yazoo  district 247, 000 

Upper  Tensas  district 197, 600 

Lower  Tensas  distriot 217, 300 


Atchafalaya  district $98,800 

Lafourche  district 37, 050 

Barataria  district 24, 700 

Pontchartrain  district 74, 100 

Lake  Borgne  district 24, 700 

1,250,000 


Daring  the  past  year  10,823,294  eabio  yards  of  earthwork  have  been 
added  to  the  levees,  of  which  the  United  States  bnilt  7,686,753,  and 
the  State  and  local  authorities  3,136,541  yards.  Of  the  existing  levees 
the  State  and  local  authorities  have  bnilt,  in  the  aggregate,  about  60 
per  cent.  The  proportion  in  the  several  districts  is  very  different,  being 
greaterwhere  they  have  been  long  organized  and  prosperityand  improve- 
ment have  followed  protection  from  overflow.  It  is  not  probable  that 
the  State  and  local  contributions  will  be  as  great  in  the  future  as  in  the 
past,  as  their  work  has  been  done  not  only  with  the  proceeds  of  special 
taxes,  which  will  be  continued,  but  also  from  the  sale  of  bonds,  to  which, 
in-  many  localities,  a  Lmit  has  been  reached.  In  addition  to  the  direct 
contributions  mentioned  the  States  and  local  authorities  have  invari- 
ably furnished  the  United  States  with  the  right  of  way  for  levees,  pay- 
ing all  cost  of  expropriation,  which,  in  many  cases,  has  been  a  heavy 
burden. 

The  present  condition  of  the  levee  system  in  the  several  basins  and 
districts  is  as  follows: 

ST.  FRANCIS  BASIN. 

The  8t.  Franeis  Bo^tn,  on  the  right  bank  of  the  Mississippi,  com- 
mences below  Gape  Girardeau  and  extends  to  the  Helena  Hills.  Big 
Prairie  Eidge,- substantially  above  overflow,  extending  &om  the  high- 
lands at  Commerce  to  New  Madrid,  divides  the  basin  into  the  Upper 
and  Lower  St.  Francis  Levee  district. 

The  Upper  St.  Franeis  Levee  district^  starting  below  Commerce,  has  a 
river  front  of  105  miles  to  New  Madrid.  It  is  subject  to  overflow  only 
from  this  direction.  Its  area  is  about  700  square  miles.  The  local 
authorities  have  bnilt  a  levee  from  the  hills  at  Commerce  to  the  vicinity 
*  of  Birds  Point,  at  the  confluence  of  the  Ohio  Biver,  a.distance  of  about 
35  miles.  Here  the  work  enters  the  jurisdiction  of  the  Mississippi 
Biver  Commisaum.   To  complete  the  protection  uf  the  diatrict  reqairea 
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a  levee  with  a  len^h  of  about  70  miles  to  near  New  Madrid,  with  con- 
tents of  about  7,000,000  cubic  yards  of  earthwork. 

From  the  appropriation  of  1899  an  allotment  of  $20,000  was  made  for 
the  commencement  of  this  work. 

The  Lower  8t  Francis  Levee  district  extends  from  the  highlands 
below  New  Madrid,  in  the  vicinity  of  Point  Pleasant,  to  the  Helena 
Bills.  It  has  a  river  frontage  of  218  miles  and  an  area  of  about  3,500 
square  miles.  Its  overflow  is  mainly  from  the  Mississippi  front,  but 
flood  water  can  reach  it  through  the  gap  between  Cape  Girardeau  and 
Commerce,  and  also  over  low  points  in  the  Big  Prairie  Bidge  when  the 
upper  district  is  overflowed.  The  former  source  of  overflow  has  been 
cut  off  by  a  State  levee,  and  the  latter  will  be  closed  by  the  extension 
of  levees  from  Birds  Point  to  the  vicinity  of  New  Madrid. 

This  district  is  of  recent  organization.  State  work  commenced  there 
about  1^92,  and  the  first  allotment  made  by  the  Mississippi  Ki  ver  Com- 
mission was  in  1894.  The  work  now  under  coTistrnction  extends  from 
Point  Pleasant  to  the  bend  back  of  Centennial  Island,  a  distance  of 
about  122^  miles.  To  this  may  be  added  a  piece  of  levee,  6  miles  long, 
in  Walnut  Bend,  built  by  special  appropriation  in  1894  to  prevent  the 
confluence  of  the  Mississippi  and  St.  Francis  rivers  at  that  point.  The 
128^  miles  of  levee  now  under  construction  contain  7,409,908  cubic 
yards,  and  it  is  estimated  that  5,667,190  more  will  be  required  to  bring 
them  to  standard  height  and  dimensions.  The  line  is  now  continuous 
and  of  tolerably  uniform  but  insufficient  grade  and  section. 

Both  the  States  interested  in  this  work — Missouri  and  Arkansas — but 
particularly  the  last  named,  have  contributed  largely  to  its  construction. 
During  the  past  year  the  Arkansas  Levee  district  secured  from  its 
legislature  the  right  to  issue  $750,000  bonds,  the  proceeds  of  which  are 
to  be  applied  to  the  extension  of  the  levee  system. 

It  is  in  contemplation  by  the  United  States  and  the  local  authorities 
to  cooperate  in  the  extension  of  levee  protection  to  the  lower  end  of 
the  district,  near  the  mouth  of  the  St.  Francis  River,  9  miles  above 
Helena,  a  distance  of  about  86^  miles.  The  estimated  contents  of  this 
completion  of  the  system  are  about  11,000,000  cubic  yards. 

WHITE  BIVEB  BASIN. 

This  basin  constitutes  a  single  levee  district,  extending  from  the 
Helena  hills  nearly  to  the  month  of  White  River.  It  is  overflowed 
mainly  from  the  Mississippi  front,  but  also  by  floods  and  back  water  in 
the  White  River.  The  upper  end  of  the  existing  levee  system  is  within 
the  corporate  limits  of  the  city  of  Helena,  and  its  lower  end  leaves  the 
Mississippi  and  serves  as  a  protection  against  overflow  from  the  White 
River.  The  total  length  is  about  79  miles,  but  the  cooperation  of  the 
Government  is  confined  to  64  miles,  exclusive  of  the  private  levees  men- 
tioned. The  basin  has  an  area  of  about  910  square  miles.  The  flood  of 
1897  found  the  levees  of  this  district  in  incomplete  condition,  and  several 
large  breaks  occurred.  As  these  were  in  the  front  of  the  least  improved 
part  of  the  district,  work  has  since  been  confined  to  the  strengthening 
and  enlargement  of  the  remaining  parts  of  the  levee.  The  breaks  are 
close  together,  and  aggregate  less  than  2  miles  in  length.  The  Exist- 
ing contents  of  levees  are  6,574,798  cubic  yards,  and  6,745,796  more  are 
required  to  bring  them  to  a  standird  grade  and  section. 

This  district,  being  relatively  sparsely  settled,  and  having  been  sub- 
ject to  uninterrupted  overflow  for  many  years,  has  contributed  less  than 
most  others  to  the  improvement  of  its  levees.    It  is  also  true,  from  the 
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small  area  of  the  reservoir  asd  the  return  of  overflow  water  at  a  short 
distance  below  its  point  of  departure,  that  the  diversion  of  flow  here 
has  less  effect  on  the  regimen  of  the  river  than  is  the  case  when  crevasses 
occur  in  the  larger  and  longer  basins. 

The  basins  and  districts  to  be  hereafter  described  have  been  thor- 
oughly organized  for  a  long  time,  and  have  all  contributed  largely  to 
the  improvement  of  their  levees.  These  lines  are  now  continuous,  and 
have  a  tolerably  uniform,  but  insufficient,  grade  and  section. 

YAZOO  BASIN. 

This  basin,  on  the  left  bank  of  the  river,  extends  from  Memphis  to 
Yioksburg,  a  distance  of  370  miles.  The  leveed  front  is  from  the  hills 
south  of  Horn  Lake  to  near  the  mouth  of  the  Yazoo  River,  which,  with 
its  tributaries,  forms  the  drainage  system  of  the  entire  basin.  It  is 
divided  into  two  levee  districts,  the  upper  and  lower.  The  division 
between  these  is  arbitrary,  founded  on  legislative  enactment  and  not 
on  any  physical  feature,  like  Prairie  Ridge,  separating  the  Upper  and 
Lower  St.  Francis  districts.  Its  overflows  come  exclusively  from  the 
Mississippi  River. 

The  Upper  Yazoo  Levee  district  has  levees  beginning  south  of  Horn 
Lake  and  extendingto the  southern  line  of  CoahomaCounty,an  unbroken 
length  of  124  miles.  These  levees  protect  from  overflow  3,281  square 
miles.  The  system  has  been  in  existence  many  years,  and  the  expendi- 
tures of  the  local  authorities  have  been  large  and  constant.  It  now 
contains  15,761,281  cubic  yards.  It  is  estimated  that  8,436,555  yards 
are  still  required  to  bring  it  to  standard  height  and  other  dimensions. 

The  Lower  Yazoo  Levee  district  is  continuous,  except  in  administra- 
tion, with  the  upper  district.  It  has  a  levee  line  of  about  186.6  miles, 
extending  from  the  upper  line  of  Bolivar  County  to  near  the  mouth  of 
Yazoo  River,  12  miles  al>ove  Vicksbnrg.  Protected  by  this  system  is 
an  area  of  3,811  square  milesi.  The  present  cubic  contents  are  26,601,026 
yards.  The  additional  yardage  estimated  for  standard  completion  is 
19,024,100.  The  local  authorities,  as  well  as  those  of  the  upper  district, 
have  been  engaged  for  many  years  and  spent  large  sums  in  the  recla- 
mation of  this  fertile  region  from  overflow. 

TENSAS  BASIN. 

This  large  domain  is  bounded  on  the  north  by  the  Arkansas,  and 
firom  the  mouth  of  that  river  extends  down  tiie  ri;;ht  bank  of  the  Mis- 
sissippi to  the  Red  River.  It  is  therefore  subject  to  overflow  both  from 
the  Arkansas  at  its  head  and  from  the  Mississippi  along  its  front.  It 
is  drained  by  the  Black  and  Ouarhita,  with  numerous  tributai  ies,  into 
Red  River,  and  thence  down  the  Mississippi  or  Atchafalaya,  according 
to  the  relative  stages  of  these  two  rivers.  For  purposes  of  adminis- 
tration it  is  divided  into  an  upper  and  lower  levee  district  by  an  east 
and  west  line  opposite  Warrenton,  about  10  miles  below  Vicksburg. 

The  Upper  Tensas  Levee  district  system  is  a  continuation  of  the  Arkan- 
sas State  levees  on  the  south  bank  of  that  river  from  Pine  Blufl'  to  Red 
Fork.  Below  this  point  the  United  States  has  now  in  course  of  con- 
struction a  levee  to  and  down  the  Mississippi  nearly  to  the  mouth  of  a 
local  drain  known  as  Gypress  Creek.  Instead  of  closing  this,  an  inner 
and  overlapping  line  of  levee  has  been  built  from  the  higher  land 
about  7  miles  back,  at  Amos  Bayou  Ridge,  along  the  south  bank  of 
Cypress  Greek  to  the  main  river  at  Lucca  Landing,  and  thence  down 
tbt  front  of  the  basiu  to  the  lower  end  of  the  district. 
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The  levees  of  this  district  are  partly  in  Loaisiana  and  partly  in 
Arkansas.  Both  States,  particularly  the  former,  throngh  their  local 
organizations,  have  contributed  freely  to  their  construction.  The 
State  of  Louisiana  has  spent  large  sums  in  its  neighbor  State  for  its 
own  protection.  The  area  protected  by  the  system  comprises  about 
2,200  square  miles.  In  the  levees  already  constructed  there  are 
24,724,458  cubic  yards,  while  19,082,015  more  are  estimated  as  required 
in  order  to  give  them  the  standard  grade  and  section. 

The  Lower  Tensas  Levee  district  extends  in  continuation  of  the  upper 
from  the  latitude  of  Warrenton  to  the  lower  end  of  the  basin.  The 
line  of  levees  is  continuous  to  its  present  terminus  at  Bougeres  Land- 
ing, about  26  miles  above  the  mouth  of  the  Bed  Biver.  It  protects 
an  area  of  about  2,755  square  miles,  and  in  its  present  condition  con- 
tains 15,305,509  cubic  yards  of  embankment,  while  13,604,000  more  are 
required  to  bring  it  to  the  standard  recommended  by  the  commission. 

The  Kempe  Levee  is  in  this  district.  The  continued  caving  of  many 
years  had  forced  the  line  of  levees  back  to  the  edge  of  an  impractica- 
ble swamp,  cut  up  with  sloaghs  and  bayous.  A  small  cave  in  the  line 
during  the  past  year  was  closed  by  a  shoit  but  costly  loop,  but  as  a 
great  part  of  the  line  was  threatened,  and  several  places  were  liable  to 
break  in  the  following  year,  it  was  evident  that  a  new  levee,  or  the  pro- 
tection of  the  caving  bank  by  revetment,  was  absolutely  necessary. 
Careful  surveys  made  it  apparent  that  a  levee,  running  back  to  the 
better  ground  in  the  rear  of  the  swamp,  was  of  such  magnitude  that  it 
could  not  be  built  in  one  year  or  with  the  resources  then  at'  the  dispo- 
sal of  the  commission  for  such  purposes,  but  that  a  revetment  about 
3,0(K)  feet  long  would  cover  those  parts  of  the  levee  which  were  in 
immediate  danger,  and  that  such  extensions  as  were  proved  necessary 
could  be  made  in  subsequent  years.    This  course  was  therefore  adopted. 

iLTCHAFALAYA  BASIN. 

.This  basin  consists  of  a  single  levee  district  of  the  same  name  and 
extent.  It  has  a  front  on  the  Mississippi  Biver,  with  levees  forming 
part  of  the  general  levee  system  under  construction  jointly  by  the  United 
States  and  the  State  levee  organizations.  This  frontage  is  122  miles 
long. 

The  district  has  also  lines  of  levee  on  the  Atchafalaya,  the  Des 
Olaizes,  and  the  Lafourche,  aggregating  178  miles  in  length.  These 
are  exclusively  constructed  and  maintained  at  the  cost  of  the  levee 
organization  of  the  State  of  Louisiana.  The  district  is  therefore 
exposed  to  danger  of  overflow  from  three  direction  r,  but  much  more 
extensive  disaster  would  result  from  a  break  on  the  Mississippi  than 
from  one  on  either  of  the  above  streams. 

The  area  of  land  protected  in  this  district  is  6,195  square  miles.  The 
contents  of  the  levees  on  the  Mississippi  in  their  present  condition  are 
16,740,771  cubic  yards,  and  8,224,000  yards  more  are  required  to  bring 
them  to  a  safe  standaid. 

LAFOXJBOHB  BASIN. 

This  basin  lies  on  the  right  bank  of  the  river  below  the  Atchafalaya, 
and  in  the  angle  formed  by  the  Mississippi  and  the  Bayou  Lafourche. 
The  high  alluvial  banks  ef  this  outlet  form  a  natural  division,  as 
regards  overflow,  between  it  and  the  Atchafalaya.  The  area  of  the 
basin  is  2,024  square  miles;  it  is  divided  into  two  levee  districts,  the 
Lafoorohe  and  Barataria. 
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The  Lafourehe  Levee  district  extends  along  the  right  bank  of  the 
Mississippi  from  the  head  of  the  Lafourche  to  the  corporate  limits  of 
the  city  of  New  Orleans.  It  cooperates  with  the  General  Government 
in  the  construction  and  maintenance  of  the  levee  system  of  the  main 
river,  80  miles  in  length,  and  also  has  exclusive  charge  of  the  levees  on 
the  left  bank  of  the  Lafourche,  75  miles  long,  of  equal  importance  for 
its  protection  from  overflow.  The  existing  Mississippi  levees  contain 
7,004,126  cubic  yards  of  embankment,  and  3,920,000  more  are  considered 
necessary  to  bring  them  to  a  proper  standard  of  security. 

In  1886  the  Government  adopted  a  project  for  the  improvement  of 
Bayou  Lafourche,  which  forms  the  boundary  of  the  two  districts,  Atcha- 
falaya  and  Lafourche,  by  the  construction  of  locks  at  its  head  and 
dredging  below.  This  would  obviate  the  necessity  of  levees  on  the 
bayou.  The  appropriations  made  for  this  project  have  only  been  suf- 
ficient to  do  some  of  the  necessary  dredging  without  commencing  the 
locks.  The  estimate  for  the  entire  work  was  $450,000.  Since  181M)  the 
two  levee  districts  bordering  on  the  bayou  have  spent  over  $1,100,000 
on  its  levees.  An  effort  is  now  being  made  by  the  State  and  local 
authorities  of  Louisiana  to  secure  such  appropriations  from  Congress  as 
are  needed  for  the  completion  of  the  project,  in  order  that  the  large 
State  expenditures  on  the  bayou  levees  may  be  rendered  unnecessary, 
and  its  resources  applied  exclusively  to  cooperation  with  the  Govern- 
ment in  completing  the  levees  on  the  Mississippi  River. 

The  Barataria  Levee  dietrict  extends  along  the  right  bank  of  the 
Mississippi  from  the  lower  limits  of  the  city  of  New  Orleans  to  the 
Head  of  the  Passes,  but  its  levee  system  terminates  at  the  Jump  with 
a  length  of  about  71^  miles.  The  contents,  as  far  as  built,  are  2,480,381 
cubic  yards,  and  it  is  estimated  that  1,930,000  more  are  required  for 
completion. 

PONTOHARTRAIN  BASIN. 

This  basin  extends  along  the  left  bank  of  the  river  from  the  Baton 
Souge  hills  to  the  Gulf.  It  has  an  area  of  2,000  square  miles  and  is 
divided  into  two  levee  districts,  between  which  is  the  city  of  New 
Orleans.  The  upper  district  has  the  same  name  as  the  basin,  and  the 
lower  is  known  as  the  Lake  Borgne. 

The  Pontchartrain  Levee  dietrict  has  a  river  frontage  of  about  130 
miles  and  a  continuous  line  of  levee,  containing,  in  its  present  condi- 
tion, 12,473,692  cubic  yards  of  earthwork.  The  estimate  for  standard 
completion  includes  6,595,000  yards  additional. 

The  Lake  Borgne  Levee  district,  below  New  Orleans,  on  the  left  bank, 
extends  to  the  Head  of  the  Passes.  Its  levee  system,  70  miles  long, 
stops  at  Fort  St.  Philip,  and  at  present  contains  2,834,743  cubic  yards. 
It  is  estimated  that  2,064,000  yards  are  required  to  bring  it  to  the 
standard  grade  and  section. 

Additional  information  concerning  the  condition  of  the  several  levee 
districts  and  of  the  year's  work  will  be  found  in  the  very  full  reports 
of  Captains  Newcomer  and  Winslow  and  Major  Derby,  district  officers, 
which  are  attached  as  Appendixes  2, 3,  and  4  to  this  report.  The  com- 
mission recognizes  the  energy  and  success  of  their  administration,  and 
also  the  very  able  assistance  given  to  the  commission  by  the  engineer 
organizations  of  the  several  riparian  States. 

Accompaying  the  annual  report  of  the  commission  for  1896,  as  Appen- 
dix 4,  is  a  report  of  its  committee  on  levees  giving  a  preliminary  esti- 
mate of  the  height  on  the  different  gauges  which  very  high  floods  may 
be  expected  to  reach  when  levees  are  made  continuous,  and  of  the 
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additional  quantity  and  co8t  of  earthwork  required  to  bring  the  levees, 
as  then  existing,  to  a  grade  2  feet  above  this  anticipated  Hood  height. 
The  amount  of  this  estimated  increase  of  contents  was  121,991,044 
cubic  yards,  and  its  cost,  at  an  assumed  rate  of  15  cents  per  yard,  was 
about  tl>,300,000.  The  great  floi)d  of  1897,  immediately  foHowing  the 
presentation  of  this  project,  flowed  between  levees  which  had  been 
greatly  extended  and  strengthened  since  any  previous  flood  of  equal 
magnitude  and  gave  much  information  on  the  subject  of  future  flood 
heights.  While  it  made  necessary  some  local  changes  in  the  details 
of  the  flood  profile  proposed  in  189G,  the  general  correctness  of  that 
estimate,  both  as  regards  grade  and  quantity,  was  sustained. 

In  1898  the  district  officers  were  directed  to  go  into  this  subject  more 
thoroughly  and  to  report  their  conclusions  to  the  commission.  The 
commission's  estimate  had  been  based  only  on  the  flood  readings  of  the 
regular  gauges,  generally  about  50  miles  apart.  It  was  assumed  that 
this  method  would  give  a  full  average  result,  notwithstanding  the  many 
elevations  and  depressions  which  were  known  to  exist  above  and  below 
a  uniform  slope  between  the  regular  gauges,  on  account  of  the  tortuous 
course  of  the  river  and  the  differences  between  river  distances  and  levee 
lengths  at  the  bends  and  points.  These  details  were  taken  into  con- 
sideration in  the  estimates  and  reports  of  the  district  officers  wiih  the 
results  of  a  reduction  of  cubic  contents  of  about  8,678,388  yards,  but  an 
advised  increase  of  price  from  15  to  18  cents  per  yard. 

As  tliese  reports  covered  only  the  lines  of  levee  then  under  construc- 
tion, it  is  necessHry,  in  order  to  make  their  conclusions  comparable  with 
the  estimate  of  the  commission,  to  add  for  the  extension  of  the  Lower 
fet.  Francis  Levee  throughout  the  district  11,000,000  and  for  the  com- 
plete leveeing  of  the  Upper  ht.  Francis  7,000,000  cubic  yards.  Their 
aggregate  estimate  is,  then,  113,312,060  cubic  yards,  at  an  average  cost 
of  18  cents  per  cubic  yard,  or  $20,396,278.08.  Tliese  district  reports 
accompany  this  annnal  report  as  appendixes,  and  to  them  is  annexed 
Plate  B,  giving  a  profile  of  the  flood  heights  from  Cairo  to  Fort  Jack- 
son for  1897,  1898,  and  1899,  and  the  estimated  future  height  of  floods 
and  levees. 

The  floods  of  the  two  years,  1898  and  1899,  though  less  than  that  of 
18i>7,  still,  on  account  qf  the  improvement  and  extension  of  the  levees, 
reached  considerable  heights  in  certain  localities  and  give  imi)ortant 
information.  It  is  interesting  to  trace  their  course.  The  flood  of  1898 
started  at  Cairo,  with  a  gauge  height  1.9  feet  lower  than  the  previous 
year.  Tliis  difference  was  substantially  maintained  to  New  Madrid, 
from  which  point  it  steailily  decreased  to  0  below  Plum  Point,  where 
the  height  of  the  two  floods  was  about  the  same,  and  at  Fulton  1898 
exceeded  the  height  of  the  1897.  This  excess  continued  to  Memphis, 
and  was  probably  caused  by  the  improvement  and  extension  of  the 
Lower  St.  Fran<;is  levees.  Below  Memphis  the  excess  of  1N97  was 
regained  and  increased  to  2.6  at  Helena,  probably  on  account  of  the 
smHller  volume  of  returned  overflow  water  from  St.  Francis  Basin  at 
that  point.  From  Helena  to  Arkansas  City  the  readings  of  1897  were 
from  1  to  2  feet  higher  than  those  of  1898,  but  from  that  point  this  dif- 
ference decreased,  until  in  the  neighborhood  of  Lake  Providence  the 
gauge  reading  of  1898  was  in  excess  of  1897  by  0.4.  This  may  again 
be  attributed  to  the  more  successful  resistance  presented  by  stronger 
levees  in  the  later  year.  From  Lake  Providence  down  the  gauge  read- 
ings of  1898  steadily  dropped  below  those  of  1897,  until  there  was  a 
diiierence  at  Vicksburg  of  3.1  feet  and  at  the  mouth  of  the  Red  Kiver 
of  6.9  leet,  attributable  in  large  part  t^o  the  absence  of  a  return  overflow 
wave  from  the  Yazoo  and  Tensas  basins.     Below  Bed  Kiver  the  differ- 
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ence,  of  coarse,  steadily  decreased  antil  the  river's  slope  reached  Galf 
level. 

The  flood  of  1899  started  from  Cairo  about  5.4  feet  below  that  of  1897 
and  3.5  feet  below  1898.  It  was  marked  by  an  anusual  continuance  of 
the  highest  stage.  Below  Cairo  to  Memphis  the  slope  of  1899  was  sub- 
stantially parallel  to  that  of  the  previous  year,  the  difference  on  the 
regular  gauges  being:  Belmont,  2  feet,  New  Madrid,  2.3  feet;  Cotton- 
wood, 2  teet;  Fulton,  2.5  feet;  and  Mt^mphis,  2.3  feet.  Between  Mem- 
phis and  Sunflower  Landing  the  difference  varied  from  1  to  2.4  feet. 
Below  this  pointtheexcessof  height  in  the  earlier  year  (1898)  increased 
to  3  feet  at  White  Biver,  and  continued  substantially  the  same  to  Lake 
Providence.  From  here  a  slight  but  continuous  reduction  of  difference 
prevailed  as  far  as  Ked  Biver  Landing,  where  the  gauge  readings  gave 
the  height  of  1890  \Cater  as  1  foot  below  that  of  1898.  This  disappeared 
at  and  below  Carrollton,  where  the  high- water  marks  for  the  two  years 
were  about  the  same. 

It  is  altogether  probable  that  the  experience  of  the  future  may  make 
apparent  the  necessity  of  other  changes  in  the  proposed  grade.  The 
floods  of  1898  and  1899  were  uncomplicated  by  any  large  discharge 
from  the  St.  Francis,  White,  or  Arkansas  rivers.  .  Such  a  combination 
as  occurred  in  1897  might  result,  with  improved  levees,  in  greater  flood 
heights  between  Memphis  and  Vicksburg  than  have  been  anticipated. 
It  is  not  thought  that  provision  for  this  contingency  will  require  an 
amount  of  yardage  more  in  excess  of  the  net  estimate  given  than  will 
be  covered  by  a  contingency  provision  of  10  per  cent.,  such  as  usually 
forms  part  of  all  engineering  estimates. 

In  the  meantime  it  is  useful  to  have  this  standard  of  record,  as  a 
guide  in  tbe  estimate  for  and  distribution  of  work  and  in  the  allotment 
of  funds  for  the  building  of  levees  on  different  parts  of  the  river. 

The  Mississippi  Biver  Commission  has  recognized  in  the  past  the 
obligation  of  giving  a  substantially  equal  degree  of  security  against 
overflow  to  each  of  the  basins  and  districts,  and  the  allotment  of  Gov- 
ernment funds  has  been  based  on  this  intention,  with  such  modifica- 
tions as  economic  and  financial  conditions  make  advisable. 

For  instance,  it  is  reasonable  that  a  large  basin  with  dense  popula- 
tion and  high  cultivation  should  be  kept  in  a  position  of  greater  secur- 
ity than  one  small  and  unimproved,  because  the  damage,  loss,  and 
Buffering  from  overflow  to  the  regimen  of  the  river,  to  property,  and  to 
persons  would  be  very  much  greater  in  the  former  case. 

Another  consideration  of  weight  in  the  allotment  of  funds  is  that 
whenever  the  levee  system  of  any  district  has  been  brought  to  a  condi- 
tion which  has  afforded  protection  against  overflow  for  a  series  of  years, 
it  is  more  important  that  this  should  be  he  held  against  a  break  than 
that  progress  should  be  hastened  in  districts  in  which  this  condition 
has  not  been  reached.  It  is  of  the  first  importance  that  all  which  has 
been  gained  should  be  held.  This  is  necessary,  not  only  for  reasons 
affecting  the  improvement  of  the  river  and  the  inhabitants  of  the  more 
settled  and  improved  districts,  but  also  for  tbe  moral  protection  of  the 
system  from  the  outcry  of  failure,  which  arises  irom  those  who  are 
ignorant  of  the  conditions  or  out  of  sympathy  with  the  improvement 
whenever  a  crevasse  occurs.  Explanation  may  be  possible  when  the 
levees  of  a  district  are  known  to  be  incomplete  or  insufficient,  but  it  is 
much  more  diflicult  when  a  disaster  occurs  in  a  district  which  has  been 
considered  as  illustrating  the  efficiency  of  the  levee  system. 

Again,  there  are  many  narrow  basins  of  small  area  where  the  cost  of 
levees  would  exceed  the  entire  value  of  the  land  and  improvements 
reclaimed^  and  others  of  so  little  length  that  the  back  water  of  floodSi 
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entering  the  oatfall  left  for  drainagre  at  the  lower  end,  would  extend  to 
and  submerge  all  lands  up  to  the  head  of  the  basin. 

With  the  limitations  imposed  by  sach  conditions,  the  commission 
have  soaglit  to  make  an  equitable  distribution  of  the  funds  intrusted 
to  them,  with  the  result  which  is  showed  in  the  following  table.  Such 
an  apportionment  has  heretofore  been  difficult  on  account  of  the  absence 
of  information  on  which  an  estimate  for  the  final  completion  of  the  sys- 
tem could  be  based,  and  which  was  only  made  accessible  by  the  esti- 
mates and  reports  before  mentioned. 

This  table  also  serves  as  an  estimate  for  future  levee  work. 


Kame  of  district. 


Length  of 
levee  line. 


Area 
protected 

from 
OTorflow. 


Contents 

of  existing 

levete. 


Adattional 
yard Age 
required. 


Per- 
centage 

com- 
pleted. 


Upper  Stb  Francis 

Lower  St.  Francis , 

Extension  Lower  St.  Francis. , 

White  Kiver 

Upper  Tazoo 

Lower  Yasoo 

Upper  TenRas , 

Lower  Tennas 

Atohafalaya , 

Lafourche 

Barataria 

PuDtohartrain 

LakeBorgne 


JfiH<«. 

70 

128.5 
a86.5 

79 
124 
18a  6 
171.66 
131.5 
122 

78 

71.5 
123.5 

70 


700 

8,500 

910 
8,281 
3,811 
2,200 
2.765 
6,195 

2,024 
2,000 


OuMeydM, 


7,409,008 

6,574.798 
15.761,281 
26,601,026 
24. 724, 455 
15,227,072 
16. 527. 388 

6.868,722 

2.456.027 
12,443,772 

2,834,748 


Oubieydt. 

7, 000. 000 
5,667.190 
ll.(H)0,000 
6,745.796 
8, 436. 655 
19,024,100 
19, 082, 015 
13,004.000 
8,224,000 
3,920,000 
1, 950, 000 
6,595.000 
2,064,000 


66.6 

49.8 

65 

58.8 

56.4 

52 

66.8 

63.6 

55.8 

65.3 

57.9 


Cotttingenoles,  10  per  cent 

ATtnge  cost  per  cnblo  yard oenta. 


1,444.76 


27,376 


137,429,192 


113,312,656 
11,331,266 


54.8 


124, 64  <.  922 
$0.18 


$22,435,905.06 


a  Tet  to  be  built. 

The  estimates  which  follow  cover  the  amounts  which,  in  the  judg- 
ment of  the  Commission,  can  be  advantageously  expended  during  the 
fiscal  year  ending  June  «iO,  1901.  The  method  of  continuing  appropria- 
tions extending  over  a  series  of  years,  now  twice  adopted  by  Congress 
in  appropriations  for  the  improvement  of  the  Mississippi  Kiver,  has 
been  found  highly  advantageous  in  the  promotion  of  system,  regularity, 
and  economy  in  the  work,  and  the  Commission  recommend  a  continu- 
ance of  the  same  method. 

Bespectiully  submitted* 

G.  L.  GiLLESPlB, 

Colonel^  Corps  of  Engineers^  U.  S.  -A., 
Fresident  Mississippi  River  Commission. 
B.  M.  Harrod. 
KoBERT  S.  Taylor. 
Amos  Stickney, 
Ideut  Ool.y  Corps  of  Engineers.  U.  S.  A, 
Thos.  H.  Handbury, 
Major  J  Corps  of  Engineers^  U.  S.  A, 
Henry  L.  Marindin, 
Assisf4int,  United  States  Coast  and  Geodetic  Survey. 
3.  A.  OOKERSON. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 
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Money  statement 

AppropriaUom  expended  under  Mieeissippi  Biver  CammieeUm. 

Jalyl,  1898,  balance  nnexpended  ^ $1^984^706.87 

Aiiionnt  ai»propriated  by  sundry  civil  act  of  July  1, 1898. . .  $1, 983, 883. 00 
Aiuountappropriatedbysnndrycivilactof Maroh3,18!i9.. .  2,583,333.00 
Amount  appropriated  by  river  and  harbor  act  of  March 

3,  18l»9 185,000.00 

Amount  received  from  Qnartermaater's  Department,  U.  S. 
Army,  on  account  reimbursement  for  plant  loaned  dur- 

ingwarof  1898  ftnd  lost  at  sea 8,000.00 

4,759,606.00 

6,744,371.37 
June  30, 1899,  amount  expended  during  fiscal  year 2,363,871.75 

Julyl,  1899,  balanoe  unexpended 4,380,499.62 

July  1, 1899,  outstanding  liabilities $58,092.13 

July  1, 1 899,  amount  covered  by  uncompleted  contracts . . .      747, 656. 07 

805,748.20 

July  1, 1899,  balance  available 3,574,751.42 

Distributed  as  follows : 

Mississippi  River  Commission... 46,491.16 

Surveys,  gauges,  and  observations 155,869.50 

Levees 1,419,402.88 

Revetment  and  contraction  works,  permanent  channel  improvements 

and  protection 348,616.46 

Dredges  and  dredging 682,726.38 

Plant  and  miscellaneous 206,797.58 

Improving  harbors  and  tributaries 628,998.51 

Works  above  Cairo 7,861.00 

Reserve  for  allotment ^ 78,489.00 


3,574,75L42 

Amounts  necessary  to  he  appropriated  for  iheflseal  year  ending  June  SO,  lOOU 

For  continuing  improvement  of  Mississipj^i  River  from  Head  of  the 
Passes  to  the  mouth  of  the  Ohio  River,  including  salaries,  clerical, 
oflBoe,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River 

Commission $3,  000,000.00 

Protection  of  banks  at  or  near  Caru thersville,  Mo 40, 000. 00 

Improving  harbor  at  Memphis,  Tenn.  (including  HopofieM  Bend) 50, 000. 00 

Improving  harbor  at  Helena,  Ark 20,000.00 

Improving  harbor  at  Greenville,  Miss 50,000.00 

Protection  of  banks  at  Delta  Point,  Louisiana 50,000.00 

Improving  harbor  at  Natchez,  Miss.,  and  Vidalia,  La 150,000.00 

Improving  harbor  at  New  Orleans,  La 300, 000. 00 

Rectification  Red  and  Atchafalay a  rivers,  Louisiana 100, 000. 00 

>The  unexpended  balance,  $1,984,693.52,  shown  in  Annual  Report  for  1898,  Ib 
increased  by  refundments  during  fiscal  year  of  the  following  overpayments: 
By  Third  district  officer: 

April,  189  •,  allotment  for  Lower  Yazoo  Levee  district $7. 36 

July,  1898,  allotment  for  Upper  Tensas  Levee  district 44 

By  Fourth  district  oflBcer: 

August,  1898,  allotment  for  Pon  tchartrain  Levee  district 4. 05 

U.85 
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Conwlidated  Btatement  of  oanditioH  of  appropriaiion$  and  alloimenU  under  MU8i9Hppi 
Biver  Commi$$ion  on  June  30, 1899, 

[Appropriation:  Improrinff  MltniBsippi  River.] 

SECRETARY  MISSISSIPPI  RIVER  COMMISSION. 


Improring  Mifwisaippi  River. 


MisRia. 

8ipT>i  Kiver 

Comiuis- 

Bion. 


Surveys, 
gaafjoe, 

anil 

obHerva- 

tions. 


Experi- 
mental 
dikes. 


Dred^cee 

and 
dredging. 


Patrol 
of  the 
Missis- 
sippi 
river. 


Total. 


Amount  expended  on  previous 
projects 

.^mount  expended  on  present 
project  to  end  of  last  fiscal  year 

Balanoe  unexpended  at  end  of  last 
fiscal  year 

Amount  appropriated  or  allotted 
since  (net) 


^238,110.74 
265, 780. 76 


$855,247.37 
565,516.97 


01800,281.64 


$1,055.56 


$1,093,858.11 
1,632,684.98 


17,219.24 
75,000.00 


14,918.36 
185,000.0(1 


$06,07L02 


669, 612. 66 
716,800.00 


701,750.26 
1,042,871.02 


92,219.24 


199,918.36 


66,071.021,386.412.66 


1,744,621.28 


Amount  expended  ft?om  beginning 
of  present  flncal  year  to  end  oT 
previous  month 

Amount  expended  daring  the 
month 


40, 896. 24 
2,806.56 


50,073.14 
4,888.58 


(6) 
216.45 


43, 202. 80 


54.461.72 


216.45 


Balsnce   unexpended  at  end  of 
month 


145,456.64  65,854.57 


In  Treasury  United  States 

In  hand 


40, 297  ftl 
8,718.63 


40, 016. 44 


Ontstanding  liabilities  at  end  of 
month 

Amount  covered  by  existing  con- 
tracts at  end  of  month 


2, 525. 28 


2, 525. 28 


Balance  available  at  end  of  month , 


46, 491. 16 


133. 4S8. 16 
11,908.48 


52.  OUO.  00 
13.854.57 


145,456.64   65,854.57 


4,587.90 


8,028.16 


4,587.90 


8,028.16 


140,868.74  57,826.41 


829,894.95 
e  52, 389. 70 


419,864.88 
59,801.29 


381.784.65... 


479. 665. 62 


,004,628.01. 


1,264,955.66 


921,973.61'. 
82,654.40. 


1, 147, 729. 68 
117.225.98 


1.004,628.01 


23,115.08 
298,787.55 


321,902.6:^ 


1,264,955.66 


88,256.42 
298, 787. 5S 


837,043.97 


682,725.38 <      927.911.68 


a  Does  not  include  $388,(^7.12  expended  by  officer  in  charge  of  first  and  second  districts,  and  $2,606.99 
ex|)ended  by  officer  in  charge  ot  fourth  distdct. 

6  $8,928.98  expended  by  officer  in  fharge  of  first  and  second  districts. 

e  Includes  $8.49  in  Treasury  Settlement  No.  7,303  of  June  24,  1899,  with  Missouri  Paoiflo  Railway 
Company,  for  passenger  transportation. 


WORKS  ABOVE  CAIRO. 

Protection 
near 
Cairo.a 

Des  Moines 

K»pi(U  to 

Ohio  River. 

Total. 

Amount  expended  on  previous  projects 

Amount  expended  on  present  project  to  end  of  last  fiscal 
year 

$41,400.00 

8, 600. 00 

$687, 632. 53 

$729,032.58 

Ralanoe  unexpended  at  end  of  last  fiscal  year 

-- 

8, 600. 00 

Amount  appropriated  or  allotted  aiuce  (net) . 

^ 

■ 

8,  600. 00 

8,600.00 

Amount  expended  f^om  beginning  of  present  fiscal  year  to 
end  of  previous  nionl  h 

1. 200. 00 

1,200.00 

1, 200. 00 
7, 400. 00 

1,200.00 

Balanoe  unexi)ended  at  end  of  month • 



7  400  00 

Jn  Tfftlksury  TT|ifii*d  StatAip t,, .,»...... 

7, 400. 00 

7,400.00 

In  hand 

7,400.00 
39.00 

7,400.00 

OntstandiufiT  liabilities  at  end  of  month  ......*........ 

39  00 

Amount  covered  bv  existing  nuntracts  at  end  of  month 

89.00 

89.00 

Balanoe  available  at  end  of  month. ....•.••••.....•.. ...... 

7,861.00 

7,861.00 

a  Inolndes  only  work  under  act  of  July  6, 1884. 
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C0n$olidated  statement  of  condition  of  appropriatUmB  and  allotments  under  MUeiseyppi 
Birer  Commieeion  on  June  30,  1899^ Continued, 

FIRST  AND  SECOND  DISTRICTS. 
[Appropriations:  XmproTing  Mississippi  River;  improying  barbor  at  Memphis,  Tenn.] 


Improving  Mississippi  River. 

Surveys, 

gauges,  and 

oboerva- 

tious. 

Upper  St. 
Francis 
Levee  dis- 
trict. 

Lower  St. 
Francis 
Levee  dis- 
trict. 

White 

River  Levee 

district. 

Upper  Ya. 
BOO  Levee 
district. 

Amount  expended  on  previons  pmjeota 
Amonni  expended  on  present  project 

$83.407.0d 

$430,926.10 

$1,028,343.89 

$876,909.64 

Balance  unexpended  at  end  of  last 

076.42 
5,000.00 

4.700.90 
157.500.00 

15,740.71 
91.750.00 

82. 442. 14 

(net)  — • 

$20,000.00 

169. 500. 00 

6,676.42 

20,000.00 

162,200.90 

107,490.71 

201.942.14 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previ- 

674.66 

27,748.02 
4,805.43 

41,859.24 
1,425.88 

77,589.29 
841  15 

674.66 

.82.548.45 

43.284.62 

78, 430. 44 

Balance  unexpended  at  end  of  month . . 

5,000.76 

^,000.00 

129, 652. 45 

64. 206. 09 

123,61L70 

In  Treasury  United  States 

In  hand ...,.-- 

3,000.00 
2.00U.76 

15,000.00 
6,000.00 

117.500.00 
12, 152. 45 

51,750.00 
12,456.09 

113.500.00 
10,011.70 

5,000.76 

20,000.00 

129.652.45 

64,206.09 

123, 611. 70 

Outstanding  liabilities    at  end   of 
month                

500.00 
980.00 

500.00 
8,707.18 

3,000.00 

Amount  covered  by  existing  contracts 
At  And.  of  month    .................... 

■ 

1,480.00 

4, 207. 18 

8,000.00 

Balanoe  available  at  end  of  month  — 

6,000.76  1    20,000.00 

128,172.45 

50,998.91 

120,6U.70 

Improving  Mississippi  River. 

Walnut 
Bend  Levee 
(preserva- 
tion of 
works  at). 

Preserva- 
tion of 
works. 

Plum  Point 
Reach. 

Bxperi. 
mental 
dikes. 

Removal 

Nonconnah 

Rook. 

Amountexpended  on  previous  projects 

Amount  expeuded  un  present  prcjeot 

fitt  end  of  liiAl  fliM^l  vear    .   ..   .....r 

$16,681.81 

$54,846.92 

$4,868,660.62 

$6,000.00 

Balance  unexpended  at  end  of  last 
fiscal  year 

13,818.60 

20.97 

(net) ......................... ......^ 

ioo,ooaoo 

$8,928.98 

8,000.00 

13,318.69 

20.97 

100,000.00 

8,928.98 

8,000.00 

Amount  expended  ftrom  beginning  of 
ous  mouth 

11,462.10 

20.97 

21,251.70 
625.00 

8,928.98 

8,000.00 

11,462.10 

20.97 

21,876.70 

8,928.98 

8,000.00 

Balanoe  unexpended  at  end  of  month . . 

1, 856. 59 

78,123.30 

' 

In  Treasury  United  States 

65,000.00 
13,123.30 

1 

In  baud..."! -,-.- 

1,856.50 

1 

Outstanding  liabilities  at   end  of 
month 

1 

1,856.59 

78,123.80 

1 

1 

Amount  covered  by  existing  contracts 
ftt  end  of  mouth 

BiOaaee  avaOabla  a*  end  of  month . . . . 

1 

** 

1,856.59 

78, 123. 30 

sua  99 ^209 
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ComMlidaM  $taiement  of  o(mdiUon  of  appropriaHoiu  and  alloimoHU  under  Mi99U9^ppi 
Eiver  Commisaion  on  June  30, 1899— CouUnued, 

FIRST  AND  SECOND  DISTRICTS- Oontiniied. 


ImproYing  liississippi  Birer. 

Plant. 

Hickman, 
Ky. 

At  New 

Madrid, 

Mo. 

Caruthers- 
ville,Mo. 

Preaarva- 

tion  of 

works  at 

Hopefield 

▲moimtexiMDdedoii  prevlons  prod  ecto 

Amoont  expended  on  present  project 

toendoflMtflBOftlyear 

$700,841.07 

$80,litS.OO 

ifiO.827.02 



$18,864.27 

Balftnoe  iuiexx>ended  at  end  of  last 
flaoal  year 

10,858.01 
40,000.00 

1,172.08 

00.000  00 

6.646.78 
60,000.00 

Amoont  appropriated  or  allotted  since 

AiLflOO.OO 

a.<»  000  00 

50,658.01  1      0,000.00      01,172.98 

66.000.00 

66,645.78 

Ajnonnt  expended  firom  beginning  of 
present  fiscal  year  to  end  of  previ- 
ous month 

16.707.70 
6.255.a0 

50,734.23 

17,490.04 

6,S4L45 

▲moimt  expended  during  the  month. . 

23,022-00 

50  734.23 

17.490.04          K.Sil.4f> 

• 

Balaaoe  unexpended  at  end  of  month. . 

27,835.11 

- 

6,000.00 

40,438.76 

37.500.06 

61.404.28 

In  Treasurr  United  States 

15, 471. 33 
12.363.78 

6,000.00 

30,000.00 
10,438.75 

85.000.00 
2,609.06 

60,000.00 
2,404.38 

In  hand.,. ........T  , 

27.885.11 

6,000.00 

40,488.75 

87,500.06 

61,404.28 

Ontrtanding  UabiUtiea    at  end  of 
month...* 

6,000.00 
2,180.55 

at  end  of  month 

8,180.55 

Balance  ayaflaUe  at  end  of  month  .... 

10,654.56 

6,000.00 

40,438.75 

37,500.06 

61,404.28 

Improving  Mississippi  River. 

Memphis, 
Tenn. 

At  Helena, 
Ark. 

Expended 
allotments. 

TotaL 

Amount  expended  on  present  project  U 
of  last  fiscal  year .  . 

>end 

$130, 471. 63 

6  $506, 847. 12 

$8,886,240.18 

05,603.92 
911,078.08 

Balance  unexpended  at  end  of  last  fiscal  year. 
Amount  appropriated  or  allotted  sinoe  (net) . 

10. 0*2«.  37 
flO.  000.  00 

46,  OOO.DO 

45,000.00  1        70,028.37 

■    1.007.282.00 

Amount  expended  from  beginning  of  pr 

fiscal  year  to  end  of  present  month. . 

Amount  expended  during  the  month  .. 

esent 

81,705.74 
529.11 

40,006.21 

354,565.83 

14,481.27 

32, 324. 85 

40,006.21 

360, 046. 60 

Balance  unexpended  at«nd  of  month. . 

12, 675. 15 

80. 022. 16 

638. 236. 30 

In  TreasuzT  United  Statea 

5,000.00 
7,675.15 

20, 000.  00 
10, 022. 16 

536. 221. 33 

In  hand... r.... .,....,r  .„,. 

102, 014. 07 

12,675.15 

30,022.16 

638, 236. 3U 

Outstanding  liabilities  at  end  of  month 

Amount  covered  by  existing  oontraol 

end  of  month 

10, 000. 00 

ts  at 

6,867.73 

16, 867. 73 

Hal  an  a*  ttvail  •hie  at  en<t  Af  mnnt.li     

12  67R  IS 

30  022. 1A 

62  L  368-  57 

a  Allotment  from  appropriation  by  sundry  elvil  act  of  March  8, 1800,  by  resolution  of  Mississippi 
Blver  Commission,  June  20, 1800  (Proc.,  n.56U),  approved  by  Secretory  of  War  July  6, 1800. 
ft  Columbus,  Ky.,  $48,750;  improving  St,  Francis  River,  $75,000;  dredges  anddradging,  $388,097.12. 
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C<m»olidated  statenuut  of  condition  of  appropriations  and  allotments  under  Mieaissippi 
River  Commission  on  June  30, 1899^Contin\ied, 

FIRST  AND  SECOND  DISTRICTS-Continaed. 


Improving  harbor  at  Memphis,  Tenn. 

Improving 

harbor  at 

Memphis, 

Tenn. 

Improving 

harbor  at 

Memphis, 

Tenn. 

(Wolf  River). 

TotaL 

QrandtotaL 

Amount  expended  on  present  project  to  end 
nf  last  flfKM^  year 

$1,422,377.38 

$14,275.62 

$1,436,653.00 

ilO.322  893  18 

Balanoe  unexpended  at  end  of  last  fiscal  year 

2,661.39 

80,724.38 

83,886.77 

128,989.69 
911,678.98 

2, 661. 39 

80,724.88 

83,385.77 

1,040,668.67 

Amount  expended  from  beginning  of  present 

fiscal  year  to  end  of  previoiis  month ^. . 

AmAnnt  ATTtAtidAd  (1 11  rini^  the  month  .>•*.... 

2,661.39 

10,854.80 
440.11 

18,015.68 
440.11 

867,581.02 
14,921.88 

2, 661. 39 

10,794.41 

18,455.80 

882,502.40 

19,929.97 

19,929.97 

668,166.27 

In  Treasnrv TTnit-ed  States.... 

13.000.00 
6,929.97 

18,000.00 
6,929.97 

549.221.38 
108,944.94 

In  hand...:. - 

19,929.97 

19,929.97 

658.166.27 

Ontetanding  liabilities  at  end  of  month 

600.00 

• 

600.00 

10,600.00 
6,867.78 

Amount  covered  by  exiHtiug  contracts  at 
end  of  month 

600.00 

600.00 

17.467.78 

Balance  aTailable  at  end  of  month 

19,839.97 

19,829.97 

640,608.64 

THIRD  DISTRICT. 
[Appropriations:  Improving  Mississippi  River i  Improving  harbor  at  Yicksburg,  Miss.] 


Improving  Mississippi  River. 

Sarveys, 

andobaer- 
vaiions. 

Lower  Yazoo 

Levee 

district. 

Upper  Ten- 
sas Levee 
district. 

Aahbrook 

Keck. 

QreenvOlfl^ 
Misfc 

ects 

Amoant  expended  on  present  i^roj- 
eottoendof  last  fiscal  year 

172,680.91 

$2,066,129.01 

$3,408,627.86 

$442,27L26 

$608,677.40 

Balance  unexpended  at  end  of  last 
fiscal  year... 

248.41 
•5,000.00 

142,113.38 
•604,000.00 

179,430.46 
•412.600.00 

7,677.06 
•20,000.00 

1,965.67 
•176,000.00 

Amoant  appropriated    or  allotted 

*      ' 

5,248.41 

746,118.88 

602,080.45 

27,677.06 

177,966.67 

Anaonnt  expended  fWim  beginning 
of  present  fiscal  year  to  end  of  pre- 
vions  month 

AnKmnt  expended  during  the  month . 

248.41 

878,928.98 
12,470.19 

948,885.52 
9, 048. 47 

6,938.64 
1,064.50 

101,008.84 
526.14 

248.41 

391,393.17 

252,934.99 

6,998.14 

101.534.98 

Balanee  unexpended  at  end  of  month . 

5,000.00 

354,720.21 

339.095.46 

20,678.91 

76,430.60 

In  Treasarv  United  States 

5,000.00 

847,300.00 
7,420.21 

832,600.00 
6,495.46 

20.000.00 
678.91 

76, 000. 00 

In  hand  ...'. 

480.59 

5,000.00 

864,720.21 

339.095.46 

20,67^91 

76.480.60 

Oatstanding  liabflitiea  at  end  of 
month...:. 

1,600.00 
106,220.21 

i,5oaoo 

189,995.46 

67&91 

480.(1! 

Amount  covered  by  existing  con- 
tracts at  end  of  month ............ 

107,720.21 

141.495.46 

678.91 

480.60 

Balance  available  at  end  of  month. . . 

5,000.00  1      247.000.00 

197,600.00 

M.  000. 00 

76,000.00 

*8ae  Botes  5,  s,  d,  e,  and/  at  bottom  of  pHPO  8881. 
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3332      REPORT  OF  THE   CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Con9olidat^  $iaUment  of  eonditian  of  appropriatiofu  and  allotmenU  under  MU$i$9ippi 
Eirer  Commi$9ion  on  June  SO,  1899 — Continued. 


THIRD  DISTRIGT-ConUnaed. 


ImproTlnjr  MiuiMlppi  River. 


Lake 

Providence 

Reach. 


l>elta 
Point,  La. 


Stone. 


Plant. 


Expended 
aUotmenta. 


Total. 


Amonnt  expended  on  pre- 
vious projects. 


Amount  expended  on  pres-  ■ 
ent  project  to  end  of  Inst  ' 

Balance  unexpended  at  end  i 
of  last  fiscal  year ' 

Amount  appropriated  or  al 
lotted  since  (net) 


$3, 634. 679. 06  $148. 610. 40  0180, 012. 82  $619, 682. 06 


a$588,082.8l  $11, 760, 254. 12 


Amount  expended  ftom  be- 
ginning of  present  fiscal 
year  to  end  of  previous 
month 

Amount  expended  during 
the  month 


Balance  expended  at  end  of 
month 


In  Tressury  United  States. 
Inliand 


Outstanding  liabilities  at 
end  uf  month 

Amoont  covered  by  exiiit- 
ing  contracts  at  end  of 
month 


Balance  available  at  end  of 
month , 


4,304.24 
^70,000.00 


74,304.24 


2,745.72      0,087.18 
40,000.00' 


48,978.76 
A  80, 000. 00 


42. 745. 72 


0.087.18 


2,083.21      8,800.04 


I 


128.978.76 


66,506.54 


13,426.08 
75.00 
la.SOLOol      2,083.21       0,087.18     67,883.28 


277.24      2,376.74 


60,893.16'    40.602.61. 


60,000.00     25,000.00. 
893.16;    15,662.51. 


60,893.16     40,662.51 


400.00 


500.00. 


I 


400.00  600.00. 


60,493.16 


40,162.511. 


61,096.47 


60,000.00 
1,095,47 


61,095.47 


1,095.47 


1,095.47 


60,000.00 


396.640.75 
1,407.600.00 


1,804,240.75 


819,825.10 
25,839.28 


845,664.44 


968,576.31 


925,900.00 
32,676.31 


958, 676. 31 


6,104.97 
346,215.67 


252,320.64 


706, 255.  «7 


K0TV8.— Tender  amounts  appropriated  or  allotted  are  included  the  following  sums: 

Allotments  from  appropriation  by  sundry  civil  act  approved  Mar.  3, 1899,  by  resolations Missis- 
sippi River  Coromiiision  Mar.  9, 1899  (Proc,  pp.  547. 648,  549, 651),  approved  by  Seorstarv  ot  War, 
Mar.  13, 1899— 
a  Lake  Bolivar  front,  $145,358.04:  improving  harbor  at  Vioksburg,  Miss.,  $a2,724.77. 

b  Surveys,  gauges,  and  obHcrvatiuus $5,000.00 

tfLower  Yskoo  lie  vee  district 247,000.00 

dUpper  Tenfuis  Levee  district 197,600,00 

«Ashbrook  Nvck 20,000.00 

XLake  Pn)videuce  Rtiuch 25,000.00 
Plant 60,000.00 


Appropriation  by  sundry  civU  act  approved  Mar.  3, 1899  (Proc,  p.  547) — 

/Greenville,  Miss,  (rectifying  the  bank  at) 

Allotment  from  appropriation  hy  sundry  civil  act  approved  Mar.  3, 1899,  by  resolu- 
tion MiH8i88ipi)i  River  Commission  Apr.  3U,  ltt>9  (Proc.,  p.  564),  approved  by 
Secretary  of  War  May  27, 1809— 

ffLake  Providence  Uea'ub 

Allotment  from  appropriation  by  sundry  civil  act  approved  Mar.  3, 1899.  by  resolu- 
tion Missinsippi  River  Commission  June  20,  1899  (Proo.,  p.  581),  approved  by 
Secretary  of  War  July  6,  1899— 
/Greenville  ilarbor.  Miss 


554,600.00 
50,000.00 

86,000.00 

26,000.00 
•65,600.00 
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Cc»$olidaUd  Biatemtnt  of  condition  of  appropriations  and  allotmenU  under  Miseisei^ 
River  Commission  on  Jnne  SO,  1899--Coutinaed, 

FOURTH  DISTRICT. 

[Appropriations:  Improving  Misaisaippi  River;  improving  harbor  at  Natcbes,  Miss.,  and  YidaUa^ 
La. ;  improving  narbor  at  New  Orleans,  La. ;  improving  Atohafalaya  and  Red  rivers,  La.] 


Improving  Mississippi  River. 

Snrveys, 

and  obser- 
vations. 

Lower  Ten- 
sas  Levee 
districU 

Atchafalaya 
Lev«*e  dis- 
trict. 

Lafonrohe 
Levee  dis- 
trict. 

A  monnt  exnended  on  nrevions  nroleots 

Amount  expended  on  present  project  to  end  of 
last  fiscal  year 

$77,177.52 

$1,838,067.03 

«1. 076. 47i.  34 

$411, 353. 87 

Balance  unexpended  at  end  of  last  fiscal  year  . . . 
Amonnt  appropriated  or  allotted  since  (net) 

2, 959. 62 
c  5, 000. 00 

134,681.91 
d  375. 300. 00 

Un,  835. 32 
e  185,800. 00 

44,080.05 
/73,050.00 

7. 959. 62 

509,981.91 

293, 635. 32 

117,130.06 

Aroonnt  expended  fW>ni  beginning  of  present 
fisABi- vAAr  trO  ^nd  of  nrevioiis  nioiith.. ......... 

2,959.62 

p  226. 245. 85 
6, 717. 15 

118.204.34 
394.26 

28,776.06 

Amount  Axnended  dunus  the  month  ............ 

2,959.62 

232,963.00 

118,598.60 

28,776.06 

n«1a«inA  imA«TiAn<lA<l  ttf.  And  nf  month 

5.  OOU.  00 

277,018.91 

175,036.72 

88.354.00 

In  Tn»a«urv  United  States 

5,000.00 

257, 300. 00 
19,718.91 

148,800.00 
26,236.72 

62, 050. 00 
26,  304. 00 

In  hand       

5,000.00 

277,018.91 

175, 036. 72 

88. 354. 00 

OntjitAnflinff  liAbllities  at  end  of  mouth 

204.24 
44, 345. 91 

352.37 
21,868.87 

34.38 

Amount  covered  by  existing  coniraets  at  end  of 

38, 284. 40 

44,  640. 18 

22,221.24 

38, 318. 79 

RAlflnAA  AvailablA  at  end  of  month. ...... ..*...•• 

5,  UOO.  00 

232. 378. 73 

152,815.48 

60,035.21 

Improving  Mississippi  River. 

Barataria 
Leveo  dis- 
trict. 

Pontchar- 

train  Levee 

district. 

Lake 
Bor^ne 
Levee  dis- 
trict. 

Plant. 

Amonnt  expended  on  present  project  to  end  of 
lant  fiscal  year        .......r.,.., 

$247, 833. 34 

$849,480.21 

$209, 630. 07 

$11, 808. 12 

Balance  unexpended  at  end  of  last  flscjil  year . . . 
Amount  appropriated  or  allotted  since  (net) 

2I.1»9.53 
g  51,  700. 00 

73,254.27 
h  10, 100. 00 

22,365.06 
148,700.00 

18,19L88 
i  78, 000. 00 

72.  899. 63 

223, 354. 27 

71.086.06 

96,191.88 

Amoitnt  expended  from  beginning  of 'present 

15, 046. 55 
67.94 

g  63, 258. 52 
119.81 

25,444.33 
93.39 

16. 224. 26 

Amount  exnended  dunnic  the  month  ............ 

2,854.89 

15, 114. 49 

63, 378. 33 

25,537.72 

18,079.15 

57,7J?5.04 

159,975.94 

45. 527. 34 

78,112.78 

In  Treasurv  of  United  States 

39.700.00 
18,085.04 

134, 100. 00 
25,875.94 

29, 700.  00 
15, 827. 34 

64, 444. 00 

In  hand.... r r-r     r .       T 

13,668.73 

67.785.04 

159,976.94 

45, 627. 34 

78,112.78 

Ontatandlnff  liabilities  at  end  of  month 

125.80 
21, 856. 81 

524.00 
16,646.43 

12.64 
16, 088. 88 

512.62 

Amonnt  covered  by  existing  contracts  at  end  of 
month 

8,283.60 

21, 982. 61 

17,170.43 

15, 101. 52 

8,796.12 

Balance  available  at  end  of  month 

35,802.48 

142,805.51 

30, 425. 82 

69,316.61 

ITor  foot  notes  e,  d,  e,  /,  p,  g,  A,  ij,  and  q  see  bottom  of  page  8386. 
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C<m$olidaM  statement  of  condition  of  appropriations  and  allotments  under  Mississippi 
Biver  Chmmission  on  June  SO,  2^d9— Contlaaed. 

FOURTH  BISTBIOT— ConUnued. 


Improving  Miasiasippi  Riyer. 

Giles 
Bend. 

Bondurant. 

Kempe 
Bend. 

Expended 
allotments. 

TotaL 

ATDOnnt  expended  on  previous  projects 

Amount  expended  ow  present  project 

to  end  of  last  liscal  year • 

1 

a$136, 506. 99  $4. 858, 331. 49 

Balance  unexpended  at  end  of  last 
fiscal  year 

Amount   appropriated    or    allotted 
since  fnet) 

$110,000.00 

1 

684,667.64 
1, 157, 650.  OO 

1;  $10,000. 00 

1 
i$180,000.00 

110, 000. 00 

10,000.00 

180,000.00 

1  1,692,217.64 

Amount  expended  from  beginning  of 
present  tiscal  year  to  end  of  previ- 
ous month 

29, 898. 61 
6, 828. 17 

625,058.13 
1        17, 075. 61 

Amount  expended  during  the  month 

86,726.78 

542,133.74 

Balance  unexpended  at  end  of  month. 

73, 273. 22 

10, 000. 00 

180,000.00 

1,150,083.90 

In  Treasury  United  Statea ........... 

60,000.00 
13,273.22 

10,  OUO.  00 

180.000.00 




991,094.00 

In  hand 

:::::::::::: 

158,989.90 

73,273.22 

10,000.00 

180,000.00 

1,150.083.90 

Outstanding   liabilities    at    end   of 
month. 

1.122.37 
6,410.23 

2,978.37 
171  785  r* 

Amountcovered  by  existing  contracts 
at  end  of  month .................... 

6, 532. 60 

174,763  4!) 

Balance  available  at  end  of  month . . . 

66,740.62 

10, 000. 00 

180,000.00 „ 1      975,320.41 

Improvinff 
barbor  of 
Natchez, 
MiHs.,  and 

Vidalia,La. 

Improving 

harbor  of 

New  Orleans, 

La. 

Improving 
Atcnafalaja 

and  lied 

rivers,  Loui- 

siana. 

Grand  total. 

Amount  expended  on  previous  project 

Amount  expended  on  present  project 

of  last  fiscal  year 

s 

to  end 

$210,307.74 

$787,138.00 

$309,371.53 

$6,765,148.76 

Balance  unexpended  at  end  of  last  fiscal  year. 
Amount  appropriated  or  allotted  since  (net) 

b  21, 944. 30 
m  5U,  000. 00 

101,251.86 
n  110, 000. 00 

67, 337. 87 
0  25, 000. 00 

725,101.67 
1,342,650.00 

71,944.30 

211,251.86 

92, 337. 87 

2, 067, 761. 67 

Amount  expended  from  beginning  of  p 

fiscal  year  to  end  of  previous  montn 

Amount  expended  during  the  month . 

resent 

21,044.30 

r  75, 099. 51 
636. 72 

14,756.64 
268.38 

636,858.58 
17, 980. 71 

21,944.30 

75,736.23           15,025.02 

654,839.29 

Balance  unexpended  at  end  of  month. 

50, 000. 00 

135,515.63  1        77,312.85  1 

1,412,912.38 

In  Treasury  United  States , 

50,000.00 

125, 169.  63 
10.515.63 

65,  000. 00 
22,312.85 

1, 221, 094.  00 

T»^  bandr.... .......**.... ............... r- 

191, 818. 38 

50.000.00 

135, 515. 63 

77,312.85 

1,412,912.38 

Ontatanding  liabilities  at  end  of  mont 

Amount  C4)vpred  by  existing  contra 

end  of  month. ...•■.■^.......•...... 

h 

47.50 
5,000.00 

65.87 
19,000.00 

8,091  74 

cts  at 

195, 785. 12 

6,047.50 

19,066.87 

198, 876. 86 

Balance  available  at  end  of  month. . ......... 

50.000.00 

130.468.  IB 

fiS.  246. 08 

1, 214, 035. 62 

' 

1 
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Chn9oUdaUd  BiaiemeiU  0/  aU  appropriaiians  expended  under  ike  Missi99ippi  Birer  Com- 

mi$9%an  to  June  SO,  1899, 

Act  of  JiiDe  28. 1879  (omiDio) $175,000.00 

Act  of  Jane  16. 1880  (sniidxy  ciTil) 150.UOO.00 

Act  of  March  3, 1881  (river  and  harbor) 1.000,000.00 

Act  of  Maroh  8. 1881(8iindry  civil) 150,000.00 

Aetof  August 2. 188S (river and  harbor) 4,128,000.00 

Act  of  August  7, 1882  (snndry  civil) 150,000.00 

Act  of  Haroh  8, 1883  (sundry  oivU) 160.000.00 

Act  of  January  18, 1884  (river  and  harbor) 1,000,000.00 

Art  of  July  5, 1884  (river  and  harbor) 75,000.00 

Act  of  July  5, 1884  (river  and  harbor) ,  less  $5,000  transferred  to  snag>boat  service 2, 08S.  000. 00 

Act  of  July  7, 1884  (sundry  olvil) 75^000.00 

Act  of  Angost  5, 1886  (river  and  harbor),  less  $5,tM2.60  for  expenses  otDce  Chief  of  Engi- 
neers   1,004,057.40 

Actof  Augusts,  1886  (river  and  harbor),  less  $47.30  for  expensesofficeChief  of  Engineers  29,053.70 

Act  of  August  11, 1888  (river  and  harbor) ,  less  $4, 850  for  expenses  office  Chief  of -Engineers  2, 840, 141. 00 

Actof  August  11, 1888 (river and  harbor) 76,000.00 

Aot  of  October  2. 1888  (sundry  civil) 86.000.00 

Aot  of  October  19, 1888  (deficiency),  less  $4,214.89  reverted  to  the  Treasury 20,785.61 

Aot  of  September  19, 1890  (river  and  harbor) 8,200,000.00 

Aot  of  September  80, 1890  (defldeucy) 5,625.00 

Aetof  March  8, 1801  (defleiency) 1,950.00 

Actof  March  a,  1801  (Joint  resolution) 1,000,000.00 

Aot  of  July  18. 1803  (river  and  harbor) 2,470,000.00 

Aetof  July  28, 1802 (defleiency) 44.80 

Aetof  March  8, 1893  (sundry  dvil) 2,666,000.00 

Act  of  August  18, 1894  (river  and  harbor) 485.000.00 

Aetof  August  18, 1894  (sundry  civil).. 2,665.000.09 

Actof  Maroh  2, 1895  (sundry  dvil) 2,665.000.00 

Actof  June  8, 1896  (river  and  harbor) 909.000.00 

Joint  resolution  approved  March  81, 1897  (Public,  No.  6) 250,000.00 

Aot  of  June  4. 1897  (sundry  civil) 2,933,888.00 

Aetof  July  19, 1897  (deficiency) 625.000.00 

Aot  of  July  1,1898  (snnd]7  civil) 1,988.833.00 

Actof  Mareh 8, 1899 (sundry  civU) 2,583,883.00 

Aetof  Marah  8, 1899  (river  and  harbor) 18ft.OO0.0O 

Total  specific  appropriations 88,784,556.61 

'  .—  ,.  ,.         ■"  I  below  Cairo  under  act 

$272,50196 

22,632.58 

Total  balanoes 296,187.49 

Amonnt  reoeived  fhim  Jnartermaster's  Department,  U.S.  Army,  on  account  reimburse- 
ment for  plant  loaned  during  war  of  1898  and  lost  at  sea 8,000.00 

Total 89,087,693.00 

a  Dredges  and  dredging,  $2,606.99;  preservation  of  works.  $134,000. 

h  Amount  reported  June  30,  1898,  $131,944.80,  included  $110, 000  allotment  from  appropriation  for 
improving  Mississippi  River  for  prevention  of  cnt-olT  at  Giles  Bend,  Louisiana,  which  amount  is  now 
carried  under  idlotment  for  Giles  Bend. 
HoTBB.— Under  amounts  appropriated  or  silotted  are  included  the  following  somBi 
Allotments  from  impropriation  by  sundj^  cItU  act  approved  March  3, 
1899,  by  resolution  Mississippi  River  (Commission  Mar.  9, 1899  (Proo., 
pp.  64^  648, 649, 561),  approved  by  Secretary  of  WarMar.  13, 1899— 

e  Surveys,  gsuges,  and  observations $5,000 

tf  Lower  Tensas  Levee  distriot 217,300 

•Atchafidaya  Levee  district 08,800 

/Lafourche  Levee  district 87,060 

^Barataria  Levee  district 24,700 

APontohartrain  Levee  district 74,100 

i  Lake  Borgne  Levee  district 24.700 

iPlant 64,444 

IKonpaBend 180.000 

$726,094 

Allotment  from  appropriation  bv  sundry  oirU  act  approved  March  8, 
1889,  by  resolution  Misnissippi  River  Commission  June  21, 1899  (Proc, 
p.  662).  approved  by  Seoretary  of  War  July  6, 1899— 

ilBondnrant 10,000 

Appropriations  by  river  and  harbor  aot  approved  March  8, 1899  (Proo., 

^fl»  Improving  harbor  at  NatcheB,Miss^  and  Vldalia.  La $60,000 

« Improving  harbor  at  New  Orleans,  La 110,000 

olmpiovingAtohafalaya  and  Red  rivers,  Lonisiana 25,000 

185,000 

$921,094 

Amount  formedy  reported  rednoed  $169.68,  error  In  amount  expended  during  month  of  January, 


im. 


q  Amount  formeriy  reported  reduced  $4.05,  error  in  amount  expended  during  month  of  October,  1898. 
r  Amonnt  fannwly  xepOTted  Inoreased  $169.63,  error  in  amonnt  expended  daring  month  of  January, 
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Consolidaied  $tatemeni  of  all  appropHaHona  expended  under  the  Miseieeippi  Biver  Com- 
miseion  to  June  SO,  2^^d— Gontinned. 

BXPENBED. 


Location  and  object. 


Mississippi  River  Commission 

Surveys,  gauges,  and  observations 

Levees 

Beretment  and  contraction  works,  permanent  channel 

Improvements  and  protection 

Dreclges  and  dredging 

Plant  and  roiscellaneoas 

Improving  harbors  and  tributaries 

Works  above  Cairo 


Total  expended 

Balance  nnexnended  June  30, 1899.. 
Beserve  for  allotment , 


Total  appropriated . 


To  June  80, 
1898. 


$503, 891. 50 

1.664,120.46 

a  12. 607, 244. 19 

9.214,840.69 
1, 190, 885. 75 
1,342,388.61 
6, 040, 917. 90 
729,  U32. 53 


32.298,321.63 


During  year 

ending  June 

30,1899. 

$43,202.80 

58.844.41 

1.294.442.93 

54.463.10 
381.784.65  J 
118, 130. 76 
412, 303. 10 
1.200.00 


2,368,87L75 


Total. 


1547,094.30 

1.722,404.87 

13,901,687.12 

9,269,303.79 
1,572.670.40 
1,460.519.37 
5,453.221.00 
730,232.53 

34,657,193.88 

4,302.010.62 

78,489.00 


39,037,693.00 


a  The  amount,  $12,007,256.04,  reported  in  annual  report  for  1898,  is  redooed  by  refundments  during 
fiscal  year  of  the  following  overpayments : 

By  Third  District  officer.  April.  1899  allotment  for  Lower  Yazoo  Levee  district $7. 36 

By  T bird  District  officer,  July,  1899,  allotment  for  Upper  Tensas  Levee  district 44 

By  Fourth  District  officer,  August,  1898,  allotmen  t  for  Pontchartrain  Levee  district 4. 05 

11.85 


LIST  OF  APPKKDIXES  ACGOMPANYINQ  THE  ANNUAL  REPORT  OF  THK  MISSISSIPPI  RIVER 
COMMISSION  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1899. 

Appendix  I. 

Report  of  Capt.  Mason  M.  Patrick,  secretary  of  the  oommiBsion,  on  woik  done  in  the 
office  of  the  commissioD,  on  surveys,  gauges,  and  observations,  and  on 
dredges  and  dredging.    (42  plates.) 
Money  etatement. 
Abstract  of  proposals. 
List  of  contracts  in  force. 
Statement  of  charts  issued  and  sold. 
List  of  civilian  engineers. 
Approximate  value  of  plant. 
LiHt  of  appendixes  accompanying  the  report. 
List  of  plates  accompanying  the  report. 
1  A. — Laws  atl'ecting  the  Mississippi  River  Commission,  Jnly  1, 1898,  to  Jnne  80, 1899. 
1  B.— SpecificationB  for  the  constrnction  of  dredge  Iota. 

1  C, — Report  of  AssiKtant  Engineer  A.  T.  Morrow  on  triangulation  work  between  St. 
Paul  au^  Aitkin,  Minn.,  and  on  changes  in  the  elevations  of  the  bed  of  the 
river  below  Baton  Rouge,  La. 
1  D. — Report  of  Surveyor  W.  S.  Williams  on  precise  level  work  between  St.  Paul  and 

Aitkin,  Minn. 
1  E. — Instructions  for  precise  level  work  amended  to  date. 
1  i^.— Report  of  Assistant  Engineer  Kivas  Tnlly  on  gauges,  reduction  of  physical 

data,  mean  Gulf  level,  and  office  publications. 
1  O. — Report  of  Assistant  Engineer  Thomas  Middleton  on  construction  and  repairs 

of  dre<tging  plant. 
1  H, — Report  of  Assistant  Engineer  F.  B.  Maltby  on  dredging  operations  dnring  the 
low-water  season  of  1898,  on  capacity  tests  of  dredges,  and  on  care  and  repair 
of  dredging  plant. 

Appendix  g. 

Report  of  Capt.  E.  Eveleth  Winslow  npon  operations  in  the  First  and  Second  districts. 
(13  plates.) 

Money  statement. 

Report  of  Assistant  Engineer  Ang.  J.  Nolty  on  work  done  at  Xew  Madrid,  Carnth- 
ersville.  Plum  Point  iieach,  exporiment«l  dikes  at  Point  Pleasant. 

Report  of  Assistant  Engineer  W.  M.  Rees  on  work  done  at  Hopetield  Bend,  Mem- 
phis, Helena,  and  Wolf  River. 

Report  of  Assistant  Engineer  Charles  Le  Vasseur  on  the  work  of  removing 
Noneonnah  rook. 

Report  of  AsMistant  Engineer  Ang.  J.  Nolty  on  care  and  repair  of  plant. 

Abstract  of  proposals. 

List  of  oiviiian  engineers. 
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Appendix  5. 

R  eport  of  Capt.  H.  C.  Newcomer  upon  operations  in  the  Third  District  (2  plates). 

Money  statemeDt. 

Abstract  of  proposals. 

List  of  civilian  engineers. 

Statement  of  contracts  in  force. 

Bex>ort  of  Asst.  Engineer  Arthur  Hider  on  surveys,  reyetment  work,  stone  sup- 
ply, and  the  care  and  repair  of  plant. 

Report  of  Asst.  Engineer  U.  St.  L.  Copp^e  on  constmction,  care,  and  repair 
of  levees  in  the  Lower  Yazoo  Levee  District,  with  an  account  of  caving 
banks  in  the  district,  levee  conHtruction  by  machinery,  new  levees  that  will 
probably  be  reauired,  description  of  high  water,  seepage  observations,  tables 
showing  rainfall  and  levee  work  done  in  Lower  Yazoo  Levee  District. 

Report  of  AsMt.  Engineer  E.  C.  Tollinger  on  levee  work  in  the  Upper  Tensas  Dis- 
trict, with  a  description  of  the  Red  Fork  and  Cypress  Creek  levees,  observa- 
tions on  seepage,  floode4l  area,  sand  boils,  drainage,  caving  banks,  banquettes, 
proposed  new  levee  line  from  Old  River  to  Lake  Providence,  tables  snowing 
levee  work  done,  and  estimates  of  amount  of  work  required  and  cost  to 
complete  levee  line  to  Commission  grade. 

Tables  showing  cost  of  work  done  by  the  United  States  on  levees. 

Appendix  4, 

Report  of  Maj.  George  McC*  Derby  on  operations  in  the  Fourth  District,  with  tables 
relating  to  amount  and  cost  of  levees  (6  plates). 

Money  statement. 

4  A. — Approximate  value  of  plant. 

4  B, — Commercial  statistics. 

4  C— List  of  civilitm  engineers. 

4  D, — Report  of  Asst.  Engineer  H.  S.  Douglas  on  work  in  Oiles  Bend  (Natchez 
and  Vidalia  harbors),  with  details  as  to  cost  of  work  and  delays  due  to 
quarantine  regulations. 

4  E. — lieport  of  Asst.  Engineer  H.  8.  Douglas  on  work  at  Algiers  Point  and  South- 
port  (New  Orleans  Harbor),  with  an  account  of  experiments  in  towing  mat- 
tress from  the  willow  bars  to  the  works,  details  of  cost  of  work,  caving  in 
the  Ihird  District,  and  work  of  Orleans  Levee  Board. 

4  F, — Report  of  Asst.  Engineer  H.  S.  Douglas  on  care  and  repair  of  plant. 

4  G. — Report  of  Asst.  Engineer  A.  F.  Wouiley,  jr.,  on  work  done  at  the  junction 
of  the  Red  and  Atohafalaya  rivers,  with  an  account  of  dredging  operations 
in  Old  River,  description  of  sill  dams  in  Atchafalaya  River,  changes  in  cross 
section  in  Old  River,  and  recession  of  bank  at  mouth  of  Old  River:  also  sur- 
vey of  New  Orleans  Harbor,  speed  trials  of  the  new  towboat  Gen.  John  Newton, 
and  experiments  made  to  obtain  a  substitute  for  rock  to  be  used  in  revetment 
work. 

4  JET. — Report  of  Asst.  Engineer  W.  J.  Hardee  on  levee  work  in  the  Fourth  Dis- 
trict, including  tabulated  statement  lor  each  levee  district,  levee  constmc- 
tion by  means  of  dredges,  muck  ditches,  conditions  at  Kempe  Bendj  and 
ditticuities  encountere<l  in  building  the  new  Kempe  loop. 

4 1. — Abstracts  of  proposals. 

4  J, — Statement  of  contracts  in  force. 


Appendix  1. 

Rbport  of  Capt.  Mason  M.  Patkick,  Coiips  of  Enoinesrs,  Secbvtabt 
Mississippi  Riveb  Commission. 

Mississippi  Rivbb  Commission,  Office  of  the  Secrf.tart, 

St.  Louis,  Mo.,  May  SI,  1899. 

Colonel:  I  have  the  honor  to  submit  the  following  annual  report  for  the  year 
ending  May  31, 1899. 

This  office  was  in  charge  of  Capt.  H.  E.  Waterman,  Corps  of  Engineers,  until 
October  26,  ltS9S,  the  date  of  his  death;  all  work  prior  to  that  date  was  done  by  his 
direction. 

I  ansumed  charge  on  October  29. 1898. 

The  work  under  the  secretary  of  the  Mississippi  River  Commission  is  carried  on 
under  allotments  made  by  the  CommiHHion  from  time  to  time  from  appropriations  for 
improving  the  Mississippi  River  between  the  Uead  of  the  Passes  and  the  mouth  of 
the  Ohio  lUyer. 
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These  allotments  are  as  follows: 

(/)  MisHiHppi  Biver  CommUsion. — ^Available  for  salaries,  clerical,  office,  traTeling, 
and  miscellaneoDS  expenses  of  the  Mississippi  River  Ooiuinisstoa. 

(;?)  SurveyBf  gatiges,  and  observation $. — Available  for  the  survey  of  the  Mississippi 
River  between  the  Head  of  the  Passes  and  its  head  waters^  for  the  establishment  and 
maintenance  of  ranges,  for  special  surveys  and  examinations,  and  for  the  colleetion 
and  reduction  or  physical  data  pertaining  to  the  Mississippi  River. 

(5)  Dredges  and  dredging, — Available  for  the  oonstrnotion  and  operation  of  dredges 
and  dre«lffiug  plant  for  the  Mississippi  River  from  the  Head  of  the  Passes  to  the 
month  of  the  Ohio  River. 

{4)  Experimental  dikes, — Available  for  the  oonstrnotion  of  experimental  low- water 
dikes  at  localities  below  Cairo.  This  work  was  transferred  to  the  oharge  of  the 
secretary  from  the  First  and  Second  districts  by  resolution  of  the  Mississippi  River 
Commission,  9th  March,  1899. 

MISSISSIPPI  RIYEB  COMMISSION. 

The  Mississippi  River  Commission  has  held  fonr  sessions  during  the  past  jeaa,  as 
follows : 

Seventy -third  session,  Jone  16-18, 1898,  at  Army  Bnildinff,  New  York  City. 

Seventy-fourth  session,  December  8-11, 1898,  on  steamer  Adwieeippi,  St.  Louis,  Mo., 
to  New  Orleans,  La.  , 

Seventy-fifth  session,  March  7-9,  1899,  at  Army  Building,  New  York  City. 

Seventy -sixth  session,  April  26-May2, 1899,  on  board  stenmer  Mississippi,  St.Lonia, 
Mo.,  to  ifew  Orleans,  La. 

The  committee  on  dredges  met  at  St.  Louis,  Mo.,  August  29,  1899,  for  consideration 
of  plans  for  two  new  dredges.  In  connection  with  this  subject  the  committee 
visited  dredges  at  work  under  the  direction  of  Mai.  "T*  S*  Handbury,  Corps  of 
Engineers,  near  Crystal  City,  Mo. 

Since  the  last  annual  repoi-t  the  steamer  Miseissippif  while  at  St.  Louis,  during 
June  and  July,  had  new  boilers  made  and  set  up  complete;  various  minor  repairs 
were  made  while  in  winter  quarters  at  West  Memphis,  Ark. 

This  boat  has  carried  the  Mississippi  River  Commission  on  its  semiannual  inspec- 
tion trips  down  the  river  from  St.  Lonis,  Mo.,  to  the  Passes  in  December,  1898,  and 
April-May,  1899,  besides  making  an  inspection  trip  of  the  river  between  Cairo  and 
Memphis  in  August.  During  September,  October,  and  part  of  November  the  boat 
was  in  service  with  the  dredging  fleet  as  a  general  inspection  boat.  Toward  the 
end  of  December  she  towed  the  curedge  Beta  and  barges  from  St.  Louis  to  the  fleet  at 
West  Memphis,  Ark.,  where  she  went  into  winter  quarters. 

A  recent  examination  disclosed  injuries  to  some  of  her  bottom  plates,  caused  by 
collision  with  submerged  logs  and  other  obstructions.  She  is  now  in  Government 
dry  dock  at  Keokuk  undergoing  the  necessary  repairs. 

SUBVKTS,  OAUQES,  AND  OBSBRVATIONS. 

General  survey  of  the  Mississippi  Biver,— This  survey,  which  is  directed  by  the  law 
creating  the  Mississippi  River  Commission  to  extend  from  the  Head  of  the  Passes  to 
the  head  waters  of  the  river,  has  been  carried  on  in  order  to  obtain  sufficient  data  for 
accurate  topographical  and  hydrograpbical'maps  which  maybe  used  in  studying  the 
physical  characteristics  of  the  river  and  in  planning  improvements.  The  permanent 
bench  marks  are  also  intended  to  serve  as  a  basis  for  future  surveys,  by  which  means 
changes  in  the  banks  and  bed  of  the  river  may  be  ascertained.  The  most  approved 
methods  have  therefore  been  used  throughout  the  work. 

The  field  work  consists  principally  of  three  parts,  viz,  secondary  triangalatioD, 
precise  levels,  and  topography  and  hydrography. 

A  description  of  the  surveys  of  the  river  to  1896  will  be  found  in  the  report  of  the 
Chief  of  Engineers  for  that  year,  pages  3575  et  seq. 

This  survey  now  covers  the  river  from  the  month  to  St.  Paul,  Minn.,  a  distance  of 
1,960  miles.  The  triangulation  and  precise  levels  are  completed  north  of  St.  Paul  to 
Aitkin,  Minn. 

FIELD  WORK  OF  1898. 

The  following  is  a  statement  of  the  field  work  done  during  the  past  year;  of  the 
difierent  parts  of  the  survey  and  their  connection  with  former  work : 

Secondary  tri*ingHlation,'~-ThiB  work  was  extended  northward  from  Minneapolis, 
Minn.,  to  Aitkin,  Minn.  The  season's  work  began  June  6,  1898,  near  Fort  Snelling, 
Minn.,  on  the  uppermost  line  of  the  triangulation  of  1895  as  a  base,  and  was  com- 
pleted to  Aitkin,  Minn.,  November  15,  1^98.  The  river  distance  covered  was  about 
209  miles.  There  are  101  triangles  in  the  stretch,  with  average  length  of  sides  of 
about  4  miles.    Ninety-eight  stations  were  occupied;  the  length  and  asimnth  of  » 
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base  line  was  determined  at  each  of  the  following  places :  Monticello,  Rice,  Brainerd, 
and  Aitkin.  The  mean  error  of  closore  of  the  triangles  was  1.14  seconds:  ISO  stone 
line  bench  marks  were  established,  and  34  tertiary  points^  such  as  chnrcn  steeples, 
etc.,  located.    (See  plate  1.) 

The  trianenlation  party  was  organized  with  Asst.  Engineer  A.  T.  Morrow  in 
charge  and  the  necessary  assistants.  The  precise-level  party,  nnder  W.  S.  Williams, 
was  attached  to  the  triangnlation  party.  The  total  number  of  employees  was  26. 
besides  5  teamsters  with  teams,  supplied  by  contract,  for  moving  the  outlit  ana 
transporting  the  snbparties  to  and  from  their  work.  The  whole  party  was  quar- 
tered in  a  camp  of  11  tents,  camp  being  moved  as  the  work  progressed. 

The  country  north  of  St.  Paul  being  generallv  flat,  with  oensiderable  timber,  it 
was  necessary  either  to  cut  lines  of  sigti  t  through  the  timber  or  erect  high  stations ;  the 
latter  method  was  found  more  expeditious  and  cheaper,  and  was  therefore  adopted. 
The  majority  of  the  stations  built  were  from  10  feet  to  76  feet  in  height. 

A  reconnaissance  party,  in  charge  of  Mr.  George  H.  French,  preceded  the  triangn- 
lation party  and  selected  locations  for  the  stations. 

The  difficulties  of  working  in  the  country  above  Aitkin  will  necessitate  some 
modifications  of  methods  used  below  that  point. 

The  cost  of  the  field  work  has  been  $18,165.73,  which  g^ives  ^n  average  cost  per 
mile  of  triangnlation  and  precise  leveling  of  $103.80,  or  an  average  per  mile  of  river 
of  $86.92. 

The  methods  used  are  described  in  the  Report  of  the  Chief  of  Engineers  for  1891, 
pages  3474  et  seq.,  except  the  method  of  observing  for  azimuth,  which  was  modified 
as  described  in  tne  accompanying  report  of  Mr.  A.  T.  Morrow  (Appendix  1  C),  which 
also  contains  details  of  the  season's  work. 

FrecUe  {er«Zs.— This  work  has  been  carried  Arom  the  end  of  the  jetties  of  the  South 
Pass  to  Aitkin,  Minn.,  a  distance  of  2,269  miles,  with  side  lines  from  Biloxi,  Miss., 
to  New  Orleans,  La., 87  miles;  Savanna,  111.,  to  Chicago,  111.,  148  miles;  and  Dulnth, 
Minn.,  to  St.  Paul,  Minn.,  156  milts.  About  110  miles  of  this,  between  Cairo  and 
Helena,  was  done  by  the  Engineer  Department,  United  States  Army,  before  the 
creation  of  the  Mississippi  Kiver  Commission,  and  the  stretch  ironi  Greenville, 
Miss.,  to  Carrollton,  La.,  a  distance  of  479  miles,  was  done  by  the  United  States 
Coast  and  Geodetic  Survey  in  1879-80,  nnder  the  Mississippi  River  Commission. 
The  stretch  from  Baton  Rouge,  La.,  to  New  Orleans,  La.,  was  rerun  by  the  Commis- 
sion in  1897-98;  the  stretch  from  Biloxi,  Miss.,  to  New  Orleans,  La.,  and  from  Baton 
Rouge,  La.,  to  Fort  Adams,  Miss.,  will  be  rerun  this  year.  The  neceiwity  for  this  is 
reu«lered  apparent  by  the  many  discrepancies  found  in  the  portion  rerun  in  1897-98; 
cbnnges  in  the  benches  have  probably  occurred  since  the  first  leveling  was  done. 
It  is  the  intention  to  carry  the  finally  adopted  mean  Gulf  level  up  the  river  at  least 
as  far  as  St.  Louis,  Mo. 

The  levels  from  St.  Paul,  Minn.,  to  Aitkin,  Minn.,  were  run  since  the  last  annual 
report.  Field  work  began  June  6,  1898,  and  closed  November  12.  About  197  miles 
of  main  line  and  25  miles  of  side  unes  were  completed.  The  distance  by  river  was 
about  219  miles. 

The  precise  level  bench  marks  of  this  stretch  are  also  the  stone  line  bench  marks 
of  the  left  bank.  They  were  set  and  located  by  the  triangnlation  party.  Their 
descriptions  and  the  tabulated  results  of  precise  leveling  are  given  in  the  report  of 
Mr.  W.  S.  Williams,  surveyor  (Appendix  1  D),  together  with  a  description  of  the 
methods  followed  by  the  precise  level  party  and  details  of  the  season's  work. 

Topography  and  hydrography, — This  work  has  been  completed  from  the  Head  of  the 
Passes  to  St.  Paul,  Minn.,  a  distance  of  1,967  miles,  and  a  party  is  now  in  the  field 
extending  this  work  above  St.  Paul,  Minn.  Field  work  was  begun  May  1, 1899,  where 
the  work  of  1897  ended  at  the  upper  limits  of  St.  Paul,  Minn.  It  is  expected  that  the 
topography  and  hydrography  will  be  completed  during  the  season  to  Aitkin,  Minn. 

SPECIAL  SURTXTS. 

Dnring  the  year  1894  low- water  surveys  from  the  mouth  of  the  Arkansas  River 
southward  were  undertaken  for  the  pnrpose  of  determining,  by  comparison  with 
former  surveys,  the  efl'ect  of  the  levees,  if  any,  on  the  low-water  bed  of  the 
Mississippi  River. 

The  first  surveys  extended  to  Vicksbnrg,  Miss.  In  1895-96  they  were  extended  to 
Donaldson ville.  La.  In  1897-98  a  resurvey  was  made  of  that  portion  between  Scot 
Bluffs  (828)  and  Carrollton,  La.  (957). 

The  methods  followed  in  reducing  and  comparing  the  results  of  these  surveys  are 
lully  described  in  the  Report  of  the  Chief  of  Engineers  for  1896,  pages  3577-3592. 

At  the  date  of  the  last  Annual  Report  the  information  secured  during  the  survey 
of  1897-98  was  not  all  available  for  study  and  comparison.  The  details  of  the  com- 
parison of  the  results  of  these  surveys  with  those  of  previous  surveys  are  given  in 
the  report  of  Assistant  Engineer  A.  T.  Morrow  (Appendix  1  C),  together  ^tn  tables 
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showing  the  arerages  of  cron-seotion  elements  and  the  ohanges  in  mean  cross- 
section  elements  so  far  as  they  have  been  determined  by  the  several  sarveys.  (See 
also  Plates  2, 3, 4,  and  5. ) 

The  portion  of  the  river  covered  by  these  surveys  is  completely  protected  by 
levees;  it  has  comparatively  stable  banks;  at  extreme  low  water  it  practically  snb- 
sides  to  Galf  level.  It  may  therefore  be  considered  a  lower-river  section,  and  the 
conclusions  drawn  from  its' examination  will  properly  apply  to  no  other  part  of  the 
river. 

The  last  survey  followed  the  great  flood  of  1897.  The  river  was  then  slightly 
larger  and  deeper  than  at  the  time  of  any  previous  survey. 

The  comparison  of  the  results  of  all  the  surveys  seems  to  show  conclusively  that 
there  has  been  a  generHl  tendency  to  the  permanent  enlargement  of  the  stream 
above  the  low-water  line,  and  that  the  capacity  of  the  river  to  discharge  its  flood 
waters  has  been  more  than  maintained. 

During  long  periods  of  comparatively  low  water,  or  during  several  years  without 
a  markedly  high  water,  a  slight  fllliDg  probably  occurs  in  the  bed  of  the  stream; 
but  during  a  considerable  flood  this  material  is  moved  and  an  enlargement  of  cross 
section  takes  place. 

The  survey  of  189^96,  which  followed  two  years  of  comparatively  low  water^ 
when  compared  with  that  of  1882-83,  which  followed  a  flood,  shows  a  decrease  iu 
average  cross-section  area  below  the  low-water  line  of  5.5  per  cent  and  a  decrease 
in  average  maximum  depth  of  6.6  per  cent.  This  same  survey  of  1895-96,  when  com- 
pared with  the  survey  of  1897-98,  shows  that  after  the  flood  .of  1897  the  river  had 
increased  in  area  of  cross  section  below  the  low- water  line  by  6.6  per  cent  and  in 
average  maximum  depth  by  8.8  per  cent. 

The  flood  of  1897  seemed  to  make  a  way  for  itself  by  removing  material  Arom  alonsr 
the  line  of  the  strongest  current,  making  deponits  in  the  slack  water  about  ana 
beyond  the  banks.  Both  above  and  below  Donaldsonville  the  average  maximum 
depth  and  the  area  of  cross  section  below  the  low- water  line  were  considerably 
increased,  while  the  area  of  the  average  cross  section  above  the  low-water  line  was 
slightly  diminished. 

GAUGES. 

The  permanent  gauges  of  the  Mif^sissippi  River  Commission  (14  on  the  Mississippi, 
1  on  the  St.  Francis,  1  on  the  White  Idver,  and  1  at  Curbre  Landing  at  the  head  of 
Atchafalaya  River)  have  been  maintained  throughout  the  year.  Those  on  the  main 
river  have  been  inspected  twice  during  the  past  year.  Besides  the  above  a  continu- 
ous tide  gauge  has  been  maintained  at  Biloxi,  Miss.  This  gauge  was  established  in 
October,  1895;  an  excellent  record  has  bt-en  secured,  covering  tlie  time  since  that 
date.  From  this  record  has  been  deduced  a  value  for  the  elevation  of  menu  Gulf 
level  at  that  point  which  is  recommended  for  final  adoption.  The  gunge  will  be  eon- 
tin  ued  at  least  until  the  completion  of  another  year. 

The  deduced  value  for  mean  Gulf  level  is  a  reading  of  -(-  6.0829  on  the  present 
staffs  gauge.  In  rt-aching  this  value  the  half-hourly  ordi nates  were  scaled  from  the 
tide  rolls  for  1882  and  18»4;  the  hourly  ordinates  from  the  tide  rolls  for  189.5,  1896, 
1897,  and  1898.  From  these  the  mean  for  each  year  has  been  computed,  and  the  mean 
of  these  yearly  means  uives  the  final  value  of -f-6.0^29  mentioned  above. 

It  is  of  interest  to  note  that  the  value  deduced  by  using  the  1882-18o4  record  alone 
is  6.0868;  by  using  the  1895-18}i8  record  alone  is  6  0803. 

The  hydrographs  of  this  gauge,  together  with  those  of  the  Port  Eads,  East  Ray,  and 
Red  River  Landing  gauges,  will  be  found  on  Plate  8  A  sketch  map  si  owing  the 
positions  of  the  Biloxi,  Port  Eads,  and  EaHt  Kay  gauges  is  given  on  Plate  9. 

A  discuHsion  of  the  bearing  of  these  gauge  readings  upon  the  qncHtion  of  the  possible 
subsidence  of  the  delta  will  be  found  in  the  report  of  the  Chief  of  Engineers  lor  1SH6, 
page  3478  et  seq.  A  further  discussion  of  this  intercMting  probleui  is  postponed 
until  after  the  results  of  next  season's  precise  level  work  in  this  locality  are  available. 

For  further  details,  attention  is  invited  to  the  report  of  Assistant  Engineer  Kivas 
Tnlly  (Appendix  1  F)  and  Tables  6  and  7. 

In  addition  to  the  permanent  gauges,  high  water  gauges  at  intervals  of  5  miles  from 
Cairo  to  Fort  Jacksou  have  been  maintained.  Observations  were  taken  during  the 
last  high  water.    (See  Table  8.) 

OBSBRVATIONS. 

Since  1879  a  large  number  of  observations  for  ascertaining  the  disr^harges  of  the 
Mississippi  River  and  its  tributaries  have  been  made  at  various  points  during  high 
and  low  water  stages.  During  the  past  year  it  was  determined  to  occupy  a  station 
at  Thebes,  111.  (45  miles  above  Cairo),  and  to  select  discharge  Htatims  on  the  Cum- 
berland and  Tennessee  rivers.  Hereafter  discharge  observationa  will  probably  nut 
be  taken  except  at  extreme  high  or  low  water  stages. 
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PLANT  AND  OUTFIT. 

At  the  date  of  the  last  Annual  Report  the  steamer  Patrol  was  at  New  Madrid,  Mo., 
with  the  dredgiuK  fleet,  for  oare  and  repairs.  Dnrfn^  An^ust  and  September  this 
boat  was  ased  as  an  inspection  boat  by  the  assistant  engineer  in  charge  of  dredging. 
In  November  this  steamer  was  placed  in  commission  and  nsed  nutil  March,  1899, 
inspecting  the  ganges  along  the  river.  After  completing  this  work  the  boat  was  laid 
np  with  the  dredge  fleet  and  some  minor  repairs  made  where  necessary. 

The  snrvey  boat  lUinoiSf  after  being  returned  by  the  SontbwcMt  Pass  Board,  was 
cared  for  near  New  Madrid,  Mo.,  and  later  moved  with  the  dredge  fleet  to  West 
Memphis,  Ark.  This  boat  has  been  remodeled  for  use  as  an  office  boat  in  connection 
with  the  dredge  fleet. 

The  steamer  Search  was  nsed  for  making  surveys  in  connection  with  dredging,  and 
at  the  close  of  the  dredging  season  was  l:iid  np  with  the  dredging  fleet.  The  hull  of 
this  steamer  is  in  bad  condition  and  will  require  considerable  repair.  The  boat  has 
been  beached  at  West  Memphis  and  the  repairs  are  in  progress* 

QENKBAL  SURYBT  PUBLICATIONS. 

The  following  maps  have  been  published  by  the  commission  or  are  now  in  process 
of  publication: 

A  map  of  the  lower  alluvial  valley  from  Cairo  to  the  Gulf  of  Mexico,  in  eight 
sheets,  published  in  1887;  a  new  edition  of  this  map  showing  changes  and  additions 
has  just  been  printed. 

A  map  of  the  alluvial  valley  of  the  Mississippi  River  from  Cairo  np  has  been  pre- 
pared, m  4  sheets;  2  sheets  have  been  publisned  and  the  other  2  sheets  have  been 
sent  to  the  printer. 

A  district  map  of  the  Mississijipi  River  from  Cairo  to  the  Gulf  of  Mexico,  showing 
limits  of  improvement,  levee  districts,  controlling  levees,  gauge  stations,  etc.,  has 
been  poblished. 

Detail  charts  of  the  river,  scale  1 :  20000,  showing  the  topography  and  hydrography 
from  the  Gulf  to  Spechts  Ferry,  632  miles  aWove  Cairo,  a  distance  of  1,692  miles,  in 
145  sheets.  During  the  year  5  new  sheets  of  this  map  were  published  and  4  more 
sheets  are  now  in  the  hands  of  the  printer. 

The  inch-to-mile  series  of  maps  from  the  Gulf  to  the  mouth  of  Galena  River,  465 
miles  above  Cairo,  a  diMtanoe  of  1,737  miles,  in  56  sheets.  During  the  year  2  new 
sheets  were  published  and  2  more  sheets  are  now  in  the  hands  of  the  printer. 

The  tabulated  results  of  the  survey  work  have  been  published  in  preceding  reports 
of  the  secretary;  the  geodetic  positions  and  elevations  of  permanent  marks  of  the 
survey  from  Cairo  to  St.  Paul,  Minn.,  a  pamphlet  publication  of  300  pages,  has  just 
been  completed. 

RKDUCnON  OF  FIELD  NOTB8. 

The  following  is  a  brief  r^nm^  of  the  work  done  by  the  drafting  and  topograph- 
ical division  of  this  office  during  the  past  year: 

The  field  notes  for  the  1897  survey  from  Brownsville,  Minn.,  to  St.  Panl,  Minn., 
were  reduced  and  plotted. 

The  field  notes  of  the  precise  level  line  run  in  1897-96  between  Baton  Rouge,  La., 
and  Sooth  Pass  were  reduced  and  the  results  tabulated,  together  with  descriptions 
of  the  bench  marks. 

The  field  notes  of  the  secondary  triangrulation  and  stone  lines  from  Minneapolis, 
Minn.,  to  Aitkin,  Minn.,  1898,  were  checked,  adjustments  made,  sides  computed; 
L.  M.  Z's.  of  secondary  stations,  tertiary  stations,  and  stone.line  bench  marks  com- 
poted  and  tabulated. 

The  field  notes  of  precise  level  work  from  St.  Panl,  Minn.,  to  Aitkin,  Minn.,  1898, 
were  reduced,  results  tabulated,  and  descriptions  of  bench  marks  written. 

For  a  better  comparison  of  cross  section  elements  a  large  number  of  sections  from 
Scot  Bloffs  (829  L)  to  CarroUton  (957)  were  plotted,  areas  measured  with  planimeter, 
and  elements  reduced  and  tabulated. 

MAPPING  AND  DRAWINO. 

Detail  charts  Nos.  161-164,  covering  the  river  from  608  to  650  miles  above  Cairo, 
hsTe  been  completed. 

Detail  charts  Nos.  165-170  were  drawn. 

Detail  charts  171-175  were  about  two- fifths  drawn. 

Inch-to-mlle  sheets  Nos.  125-126  have  been  drawn. 

Sheet  No.  4,  alluvial  valley  map  of  the  upper  Mississippi,  was  completed  and  the 
color  sheet  drawn. 
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A  reTision  has  been  made  of  the  lower  allaYial  valley  map  (8  aheetB)|  showing  the 
latest  ooD trolling  levee  lines,  shore  lines  from  the  latest  surveys,  gange  stations,  and 
nver  distances  and  locations  below  Cairo. 

Eleven  sets  of  the  1 :  20000  scale  charts  below  Cairo  have  been  revised  and  show  all 
important  improvements,  levee  lines,  and  shore  lines  to  date. 

The  drawings  accompanying  this  report  have  also  been  prepared. 

DBBDOKS  AHD  DKBDaurQ. 

Prafeet — On  the  20th  of  Jnne,  1896,  the  Mississippi  Biver  Commission  adopted  a 
project  for  obtaining  and  maintain  ins,  by  means  ox  dredges,  a  channel  in  the  Mis- 
sissippi River  below  Cairo,  with  a  w^lth  of  250  feet  and  a  depth  of  at  least  9  feet 
thronghont  the  year,  except  when  the  river  is  closed  by  ioe.  This  project  provided 
for  the  constrnction  and  operation  of  seven  hydranlic  dredges  by  Jane  30, 1900,  and 
for  the  provisional  constrnction  of  two  others  if  fonnd  necessary. 

I'he  bailding  of  this  plant  has  formed  a  very  important  part  of  the  work  of  this 
oiBce,  has  involved  the  preparation  of  plans  and  specifications  for  the  dredges  them- 
selves, for  the  necessary  large  and  small  tenders,  pUe  sinkers,  and  other  plant.  Since 
the  be!;inning  of  the  constrnction  of  this  dredgiog  plant  many  chanj^es  have  taken 
place  in  the  method  pnrsned  to  procnre  the  most  effloient  and  best  designed  dredges. 

The  first dredee  was  bnilt  afl^r  plans  prepared  by  the  dre<lging  committee,  and  was 
in  the  natnre  of  an  experiment.  While  many  changes  in  this  boat  were  afterwards 
fonnd  necessary,  it  yet  demonstrated  beyond  a  donbt  the  efficiency  of  snob  hydranUo 
dredges  for  the  pnrpose  for  which  it  was  designed. 

The  next  step  was  to  define,  in  general  terms,  the  conditions  which  the  dredges 
mnst  fnlfiU,  leaving  to  the  bnilders  the  details  of  the  design.  Following  this  course, 
three  dredges  were  bnilt.  Experience  was  constantly  being  gained,  until  a  point 
was  reached  where  it  was  possible  to  outline,  with  greater  accuracy,  nearly  all  the 
details  of  construction.  Under  such  specifications,  two  more  dredges  were  bnilt. 
Under  still  more  rigidly  drawn  specifications,  another,  the  seventh,  to  be  a  self-pro- 
pelling dredge,  is  now  in  process  of  construction.  Drawings  and  specification  for 
the  eighth  and  ninth  dredges  (self-propelling)  have  been  prepared  and  issued. 

OOMSTBUCnOir,  ALTKBATIdNSy  Ain>  BEPAIB8  TO  PLAITT. 

Df^dge  Alphu. — After  completfnff  the  capacity  tests  mentioned  in  the  last  annual 
report,  the  dredge  was  laid  up  at  New  Madrid  and  some  minor  repairs  were  made  to 
the  machinery.  Soon  after  being  moved  into  the  field  much  delay  was  caused  by 
many  stops  to  repair  the  main  engine.  It  was  found  that  one  of  the  crank  disks  of 
the  built-up  shaft  had  twisted  on  the  pin,  throwing  the  whole  crank  shaft  out  of 
line.  This  made  it  necessary  to  take  the  dredge  to  Memphis,  where  extensive  repairs 
were  made  to  the  machinery.  This  work  was  finished  and  the  engine  tested  on  the 
9th  of  October.  After  completing  the  season's  work  the  dredge  was  laid  up,  first  at 
New  Madrid,  Mo.  (71),  later  at  West  Memphis,  Ark.'  During  the  winter  the  machin- 
ery was  thoroughly  overhauled.  All  of  the  machinery  and  the  boilers  are  now  in 
food  condition,  but  the  hull  leaks  badly  and  must  be  calked.  It  is  proposed  to 
anl  out  this  dredge  before  the  next  low-water  season  and  have  the  hull  put  in 
thoroughly  good  order. 

Dredge  Beta,— At  the  date  of  the  last  annual  report,  this  dredge  was  in  the  Gk>v- 
emroent  dry  dock  at  Keokuk,  Iowa,  and  the  contractors  (Iowa  Iron  Works,  Limited) 
were  euffa^ed  in  widening  the  hull  so  as  to  reduce  the  draft  of  the  boat  to  about  that 
for  wbicn  it  was  originally  designed.  It  was  the  expectation  that  the  dredge  would 
be  available  during  the  low-water  season  of  1898.  Many  annoying  delays,  arisiuff 
from  different  causes,  occurred,  and  the  work  on  the  hull  was  not  completed  nntu 
September.  The  dredge  left  the  dry  dock  on  the  16th  of  September  and  toward  the 
end  of  that  month  was  started  to  St.  Louis,  towed  by  the  Minnetonka,  Owing  to  the 
low  stage  then  prevailing  in  the  river,  St.  Louis  was  not  reached  until  about  the 
middle  of  October.  Here  the  cabin  work  and  the  remaining  alterations  were  pushed 
as  rapidly  as  possible,  but  the  dredge  oould  not  be  completed  in  time  to  be  of  any 
use  in  the  field.  These  alterations  were  practically  completed  in  December,  and  the 
dredge  was  towed  from  St.  Louis  to  winter  quarters  at  West  Memphis.  All  work 
contemplated  is  now  about  completed,  except  placing  the  outfit  on  the  boat.  The 
dredge  will  probably  be  tried  in  June.  When  fully  equipped  and  under  working 
conditions,  the  draft  of  the  Beta  will  be  about  50  inches,  both  forward  and  aft. 

Dredge  Oamma, — At  the  close  of  the  dredging  season  of  1898,  and  after  being  laid 
np  in  winter  quarters,  the  machinery  of  this  dredge  was  thoroughly  overhauled.  An 
examination  of  the  pump  casing  disclosed  considerable  wear.  It  was  determined 
to  fit  to  the  casing  easily  renewable  cast-iron  linings  which  will  probably  last 
through  at  least  one  dredging  season.  A  design  for  these  linings  was  made  in  this 
office ;  they  were  procured  aud  placed  in  position.  The  dredge  is  now  in  thoroughly 
good  order  and  ready  to  goto  work. 
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Dndge  D^ia, — ^Noihinff  but  minor  repairs  were  made  to  this  dredge  nntil  after 
going  to  work  at  Island  34.  Many  delays  were  oaosed  by  the  breaking  down  of  the 
entter  machinery,  bnt  these  were  probably  due  to  the  oharaoter  of  the  material  in 
which  the  dredge  was  workings  as  described  farther  on  in  this  report.  New  linings 
have  been  placed  in  the  pomp,  and  some  changes  have  been  made  in  the  entter 
mechanism.  The  shaft  has  bean  cat  in  two.  a  new  bearing  made,  and  it  is  proposed 
to  mn  each  half  of  the  shaft  separately,  ^ew  chains  are  being  made  for  operating 
the  catters.  While  the  entter  machinery  has  given  considerable  trouble  in  the  pas^ 
vet  it  is  believed  wise  to  have  at  least  one  dr^ge  of  the  fleet  capable  of  working 
m  material  which  can  not  be  readily  removed  by  the  jet  agitators.  For  this  reason 
it  has  been  determined  for  the  present  not  to  replace  the  Delta's  ontters  by  the 
water-Jet  ac^tators. 

Dreagea  EpHlon  and  Zeta, — ^At  the  date  of  the  last  annual  report,  these  two  dredges 
had  jnst  been  tested  and  accepted.  They  proved  fairly  efficient  machines  In  the  field, 
bnt  after  pumping  something  less  than  1,000  hours,  the  casing  of  the  main  pump  of 
the  EpMon  was  found  to  have  been  worn  entirely  throup^h.  This  damage,  which  was 
at  first  thought  to  have  been  caused  by  some  obstructton  in  the  pump,  was  temi)o- 
rarily  repaired  in  the  field.  When  the  dredges  were  taken  to  winter  (quarters  a 
thorough  examination  was  made  of  the  pumps  and  machinery.  The  machinery  was 
found  to  be  in  excellent  condition,  bnt  on  both  the  Ep$ilan  and  Zeta  phenomenal 
wear  had  taken  place  in  the  casings  of  the  main  pumps.  These  casings  were  of  good 
east  iron  and  were  originally  about  2  inches  thick.  In  one  place  the  casing  of  the 
Epeilon  had  been  entirely  worn  through,  and  the  casing  of  the  Zeta*8  pump  was  in 
nearly  as  bad  a  condition.  It  was  determined  to  cut  out,  on  both  the  pumps,  the 
portions  where  the  wear  had  been  most  marked,  to  replace  theae  parts  by  cast-iron 
rings,  and  in  addition,  to  fit  to  the  casings  cast-iron  liners.  The  necessary  drawings 
were  made  in  this  office.  The  rings  and  linings  have  been  oast  and  are  now  being 
placed  in  position. 

The  great  and  unexpected  wear  of  the  pump  casings  has  demonstrated  the  advisa- 
bility of  providing  renewable  liners  for  all  pumps  wmch  are  hereafter  to  be  installed 
on  the  dredges. 

On  account  of  the  numerous  breakdowns  of  the  mechanical  agitator  of  the  Zetm, 
this  mechanism  was  discarded  and  a  water-Jet  agitator  installed  m  its  place. 

Dredge  Iota. — ^The  plans  and  specifications  for  the  Iota  (the  seventh  dredge)  were 
completed,  the  work  advertised,  and  proposals  opened  on  the  22d  of  July,  iSsd. 

This  dredge  resembles  the  EpsiUm  and  Zeta  in  general  design,  but  differs  from  them 
in  that  it  was  determined,  on  tne  Iota,  to  place  side  wheels  and  propelling  machinery, 
enabling  her  to  move  from  point  to  point  without  the  aid  of  a  tender. 

The  contract  for  the  construction  of  the  Iota  was  let  to  the  Springfield  Boiler  and 
Manufacturing  Company  at  their  price  of  $98,820.  Certain  changes,  which  were 
found  advisable  in  tne  supporting  pontons  of  the  pipe  lines  and  the  Uninga,  which 
experience  proved  to  be  necessary  in  the  main  pump,  will  increase  the  contract  price 
of  this  dredge  by  about  $2,000. 

The  contract  requires  this  dredge  to  be  delivered  on  the  26th  of  August,  1899. 
Substantial  progress  has  been  made  by  the  contractors,  and  the  hull  is  now  practi- 
caUy  completed;  the  main  pumping  engines  and  propelling  engines  are  finished: 
some  lumber  has  been  gotten  out  for  the  cabin  work,  and  it  is  hoped  that  there  will 
be  no  delay  in  delivering  the  dredge  in  ample  time  for  work  during  the  Lext  low- 
water  season. 

Dredgee  Sa]»pa  and  Lamibda. — Plans  and  specifications  for  these  two  dredges  (the 
eighth  and  ninth)  were  completed  and  issued  in  April;  the  work  was  advertised, 
and  proposals  were  opened  on  the  31st  of  May,  1899.  An  abstract  of  the  bids 
received  is  appended  to  this  report.  It  has  been  recommended  to  award  the  oon- 
traot  for  the  construction  of  the  two  dredges  to  the  Bucyrus  Company,  of  South 
Milwaukee,  Wis.,  the  lowest  bidders,  at  the  price  named  by  them,  $244,800,  for  the 
two  dredges  completed  in  accordance  with  tne  specifications.  This  price  does  not 
include  the  discharge -pipes  and  their  supports.  These  will  be  procured  under  a 
separate  contract. 

Both  of  these  dredges  are  substantially  similar  to  the  /oto,  the  only  modifications 
being  those  which  have  been  dictated  by  the  experience  gained  during  the  building 
of  the  seventh  dredge. 

Large  steam  tsnders.—BldB  for  the  construction  of  five  large  steel-hull  steam  tenders 
were  opened  on  the  27th  of  May,  1898.  The  contract  for  the  construction  of  these 
boats  was  awarded  to  the  Iowa  Iron  Works,  Limited,  lor  the  sum  of  $45,672  each. 
The  contract  provided  for  the  delivery  of  all  five  of  these  boats  on  or  before  the  10th 
of  April,  1899,  bnt  owing  to  various  causes  the  contractors  were  unable  to  completa 
the  boats  on  time.  Hull  No.  1  was  launched  on  the  17th  of  April,  1899.  Work  is 
progreeaing  with  reasonable  rapidity  and  there  is  a  prospect  that  some  of  the  boats 
will  be  resMj  for  use  during  the  coming  low-water  season. 

Small  steam  tendsrs.—At  tne  date  of  the  last  Annual  Keport  a  contract  had  Jnst 
been  entered  into  with  the  M.  A.  Sweeney  Companyi  of  Jeffersonville,  Ind.,  tor  the 
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constmotion  of  three  small  steam  tenders,  to  be  delivered  by  the  lOtb  of  September, 
18B8.  Work  on  these  tenders  proji^esHed  bnt  slowly,  and  the  contractors  asked  lor 
extension  after  extension,  assigning  various  pretexts  for  the  delay.  The  boats  were 
finally  completed  and  delivered  at  Cairo,  111.,  on  the  16th  of  May.  1899. 

IHle  aifiArtfrs.— During  the  year  fonr  pile  sinkers  were  completed  and  delivered  by 
the  Cincinnati  Marine  Railway  Company,  of  Cincinnati,  Ohio.  The  machinery  for 
these  pile  sinkers  was  transferred  to  this  office  by  the  officer  in  charge  of  the  first 
and  second  districts,  and  three  of  them  were  equipped  and  used  during  the  low- 
water  season  of  1898.  After  the  plant  was  laid  up  in  winter  quarters  the  machinery 
was  installed  on  the  fourth. 

Steamer  Minnetovka.— At  the  date  of  the  last  Annual  Report  this  boat  was  at  St. 
Louis,  and  preparations  were  being  made  for  placing  on  board  new  boilers,  which 
had  been  found  necessary.  In  September  the  repairs  to  the  Minnelonka  were  com- 
pleted and  the  boat  was  placed  in  commission.  After  that  date  she  was  employed 
with  the  dredge  fleet  nntil  all  the  plant  was  laid  up  in  winter  quarters.  Since  tnen 
some  minor  repairs  have  been  made  to  the  machinery,  and  new  mdders  have  been 
placed  on  the  boat. 

Steamer  Vidalia, — On  the  8th  of  September  this  boat  struck  a  snag  near  Fulton 
and  was  retire«l — ^laid  up  at  New  Madrid — and  later  towed  with  the  rest  of  the  plant 
to  winter  quarters  at  West  Memphis.  This  boat  had  been  in  service  for  sixteen  years ; 
she  was  thoroughly  worn  out,  has  recently  been  inspected,  condemned,  and  ordered 
to  be  sold. 

During  the  past  year  the  supervision  of  construction  and  repairs  of  all  plant  has 
been  nnder  the  charge  of  Assistant  Engineer  Thomas  Middleton,  who  has  rendered 
most  valuable  and  efficient  service.  For  further  details  on  this  subject,  attention  is 
in/ited  to  his  report  (Appendix  1  G). 

Painting, — The  insides  of  the  hulls  of  the  dredges  and  the  insidee  and  outsides  pf 
the  pontons  have  all  been  thoroughly  cleaned  and  painted. 

DREDGING  OPERATIONS  ON  THE  LOWER  MISSISSIPPI  BETWEEN  CAIRO,  ILL.,  AND  THE 
HEAD  OF  THE  PASSES,   LOUISIANA. 

These  operations  include  the  oare  and  repair  of  plant,  the  testing  of  dredges,  and 
the  operation  of  the  plant  during  the  past  low-water  season. 

A  statement  of  the  general  principles  which  have  governed  the  conduct  of  the 
dredgiug  opera tioos  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1^, 
pages  3166-3169. 

No  fixed  rules  can  bo  laid  down  for  the  location  of  the  channels  to  be  dredged. 
Kach  ease  as  it  arises  must  be  studied  with  care,  and  the  dredges  placed  after  a 
thorough  examination  of  the  locality  and  all  existing  conditions.  Success  will 
rarelv  be  attained  by  the  mere  inspection  of  the  surface  indications.  Although  some 
weight  should  be  given  to  them  from  the  point  of  view  of  the  pilot,  in  addition, 
careful  surveys  must  be  made  before  dredging. 

During  the  low-water  season  of  1898,  the  river  below  Cairo  was  divided  into  three 
districts:  first,  from  Cairo  to  and  including  Hathaways  Crossing  (104);  second, 
from  Hathaways  Crossing  to  the  head  of  Isluud  40  (212);  third,  from  the  head  of 
Island  40  as  far  down  the  river  as  dredging  should  be  found  necessary.  A  survey 
party  was  placed  in  each  of  these  districts  and  preliminary  surveys  made  of  all 
bars  where  experience  indicated  dredging  might  be  required.  Surveys  were  also 
made  immediately  before  dredgiug  at  each  bar  for  the  purpose  of  locating  the  dredge 
cut;  during  and  after  dredgiug  to  determine  the  efiect  which  had  been  prodnced. 
Frequent  reports  were  made  to  the  pilots'  associations ;  buoys  were  set  to  mark  the 
channel  in  difficult  places.  By  permission  of  the  officers  in  charge  of  the  local  light- 
house district,  the  positions  of  the  lights  were  changed  to  agree  with  the  new 
channels  which  were  developed.  Every  effort  was  made  to  give  full  information  to 
steamboatmen  and  to  make  the  dredging  operations  of  as  much  value  as  possible. 

The  work  of  each  dredge  is  given  in  detail  below : 

Dredge  Alpha. — This  dredge  was  placed  at  Peters  Towhead  (271)  on  the  13th  of 
September  and  attempted  to  fill  the  channel  across  the  head  of  the  towhead,  and 
thereby  cause  more  water  to  flow  down  the  channel  to  the  left.  The  work  was  not 
entirely  successful.  Dredging  continued  for  ten  days,  when  it  was  found  necessary 
to  stop  work  and  take  the  dredge  to  Memphis  for  repairs  to  the  main  engine.  After 
the  completion  of  these  repairs  the  dredge  was  taken  to  Island  40  (212)  and  com- 
menced dredging  on  the  lUth  of  October.  A  rising  river  stopped  work  on  the  14th 
of  this  mouth:  it  was  resumed  on  the  19th  and  continued  until  the  26th,  then 
suspended,  and  the  dredge  retired  for  the  season. 

Dredge  Beta, — This  dredge  did  no  work  during  the  low- water  season. 

Dredge  Gamma.— This  dredge  was  placed  in  position  at  the  chute  of  Island  40  (213) 
on  the  18th  of  September.  Here  the  river  was  obstructed  by  the  wreck  of  the 
steamer  C%t}f  of  Miokman,  and  there  were  two  indifierent  ohannels,  one  above  and 
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one  below  this  wreok.  It  was  decided  to  attempt  to  fill  the  channel  above  the 
wreck.  Dredging  was  commenced  on  the  19th  of  September  and  continued  nntil 
the  2«th. 

The  dredge  then  left  for  Wilsons  Point,  La.  (531),  arrived  there  the  3d  of  October, 
and  in  three  days'  dredging  opened  an  excellent  channel  across  the  bar. 

The  dredge  was'then  taken  to  Fleeces  Crossing  (243)  and  commenced  dredging  on 
the  19th  of  October.  Work  was  continued  until  the  28th  of  that  month,  when  it 
was  stopped  on  account  of  a  rising  river. 

The  dredge  was  moved  to  Cow  Island  Bar  (248),  where,  for  four  days,  she  was 
engaged  in  making  a  capacity  test,  and  was  then  towed  to  the  chute  of  island  40 
(212),  where  dredging  was  begun  on  the  12th  of  November  and  continued  until  the 
16th.  A  rising  river  stopped  work,  and  it  was  not  resumed  nntil  the  7th  of  Decem- 
ber; it  was  then  continued  until  the  20th  of  December,  when  work  for  the  season 
was  stopped.  This  last  dredging  was  for  the  purpose  of  widening  and  deepening  a 
cut  already  made.  An  immense  amount  of  drift  was  encountered  buried  in  the  sand ; 
54  logs  were  removed,  varving  in  diameter  from  8  inches  to  50  inches  and  haviug  an 
aggregate  length  of  over  iJ5w  feet.  While  the  dredge's  outfit  is  poorly  adapted  to 
snag  work  and  it  consumed  a  great  deal  of  time,  yet  the  results  obtained  warranted 
the  means  used.  A  broad,  straight  channel  was  made  across  the  bar,  with  every 
indication  that  it  would  be  maintained. 

The  dredge  was  laid  up  for  the  winter  on  the  22d  of  December. 

Dredge  Delta,— This  dredge  was  placed  in  position  at  Island  34  (179)  on  the  3d  of 
September;  dredging  was  commenced  on  the  5th  and  continued  for  seventeen  days. 
The  material  encountered  was  sand,  blue  olay,  gravel,  lignite,  logs,  stumps,  and  the 
wreck  of  one  coal  barge  containing  coal.  There  were  many  delays,  caused  by  the 
breaking  of  the  agitating  machinery;  for  this,  the  nature  of  the  material  encoun- 
tered is  doubtless  responsible. 

On  the  25th  of  September  the  dredge  commenced  filling  the  old  channel  along 
Island  34  (179).  In  four  days'  dredging,  the  depth  in  this  old  channel  was  reduced 
from  8  feet  to  4  feet.  A  rising  river  interrupted  the  work,  which  was  not  resumed 
nntil  the  5th  of  October,  when  the  channel  previously  made  was  widened  and  deex>- 
ened.    Work  was  stopped  on  the  11th  of  October. 

On  the  22d  of  October  the  dredge  commenced  working  at  Mrs.  Hickman's  Crossing 
(131)  and  completed  the  work  on  the  24th. 

On  the  29th  of  October  the  dredge  was  taken  to  the  towhead,  foot  of  Island  13, 
opposite  Cottonwood  Point  (121^),  where  a  capacity  test  was  made. 

6n  the  17th  of  November  the  dredge  was  taken  to  winter  quarters  and  laid  up  in 
ordinary. 

Dredge  EpHUm, — During  the  entire  season  this  dredge  worked  in  the  vicinity  of 
Point  Pleasant  (79).  Near  the  close  of  the  season  a  capacity  test  was  made  at  a  bar 
below  Phillips  Towhead  (81). 

Dredge  Zato.— This  dredge  was  at  work  from  the  12th  of  September  nntil  laid  up 
in  winter  quarters  on  the  23d  of  November. 

Work  was  done  at  Mrs.  Hickmans  Crossing  (131),  at  Elmot  Bar  (161),  at  Island  34 
(179),  and  at  Cherokee  Crossing  (89). 

A  capacity  test  was  made  at  Cherokee  Bar. 

A  summary  of  the  dredging  operations,  together  with  the  cost  and  the  distribution 
of  expenditures,  will  be  round  in  Tables  10, 11, 12,  and  18. 

OAPACITT  TB8TS  OV  DBBDOBS. 

At  the  close  of  the  dredging  season,  before  assembling  the  fleet  in  winter  quar- 
ters, an  effort  was  made  to  determine  the  working  capacity  of  the  several  dredges 
(with  the  exception  of  the  Alpha  and  Beta)  under  actual  field  conditions. 

In  the  tests  made  at  the  time  of  the  acceptance  of  these  dredges,  a  measurement 
of  the  material  moved  was  made  bv  deflecting  the  discharge  stream  for  a  short  in- 
terval of  time  into  a  bar^e  and  then  measuring  the  material  so  delivered.  The 
time  interval  was  necessarily  short,  averaging,  perhaps,  but  little  over  a  minute  for 
each  test.    A  small  error  in  reading  would  seriously  affect  the  computed  capacity 

Ser  hour.  This  method  is  also  open  to  the  more  serious  objection  that  the  resulting 
etermination  of  the  quantity  of  material  removed  is  based  upon  the  assumpiion 
that  the  conditions  existing  at  that  particular  time  will  be  continuous,  which  hardly 
seems  warranted  by  experience. 

>  In  the  recent  tests,  an  effort  was  made  to  obtain  the  working  capacity  of  the  dredges 
in  clean  sand  and  in  water  without  current,  where  all  the  material  removed  during 
the  continuation  of  the  test  must  be  moved  by  the  dredge  alone.  Great  care  was 
taken  in  selecting  suitable  localities  for  making  the  tests.  Careful  surveys  were 
made  just  before  and  immediately  after  tiiie  conclusion  of  the  dredging.  Every  pos- 
sible precaution  was  taken  to  secure  accuracy  in  the  calculation  of  the  amount  of 
material  moved.    It  is  believed  that  the  results  obtained  give  more  closely  than  any 
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other  method  which  conld  be  employed,  the  actual  capacity  of  the  dredges  under 
ordiDary  working  conditions. 

Dredge  Gamma.— The  duration  of  the  test  of  this  dredge  was  45  hours  and  30  min- 
utes actual  dredging.  The  total  volume  of  material  removed  was  45,856  cubic  yards, 
a  rate  of  1,008  cubic  yards  per  hour. 

Dredge  DeZto.— The  duration  of  the  test  of  this  dredge  was  27  hours  and  23  minutes 
actual  dredging.  The  total  volume  of  material  removed  was  34,262  cubic  yards,  a 
rate  of  1,259  cubic  yards  per  hour.  This  material  was  removed  fk'om  four  outs.  While 
making  the  first  two  cuts  no  attempt  was  made  to  crowd  the  dredge  at  all.  On  the 
third  cut  the  dredse  was  pulled  ahead  faster,  and  on  the  fourth  cut  the  rate  of 
advance  was  as  high  as  could  be  maintained  without  sinking  the  discharge  pipe. 
While  making  this  fourth  cut  the  dredge  worked  at  the  rate  of  about  2,550  cubic 
yards  per  hour.  This  rate  might  have  been  exceeded  had  the  pontons  been  able  to 
carry  away  more  dredged  material. 

Dredge  EpHUm.— The  duration  of  the  test  of  this  dredge  was  24  hours  and  50  minutes. 
The  volume  of  material  removed  was  32,407  cubic  yards,  a  rate  of  1,305  cubic  yards 
per  hour. 

Dredge  Zeta,—T^e  test  of  this  dredge  differed  from  those  just  described,  as  it  was- 
decided,  in  addition  to  the  capacity  test,  to  determine  the  practicability  of  dredging 
through  a  dry  bar.  At  the  point  selected  for  the  test  the  bar  was  bluff,  and  about 
4  feet  above  the  water  surface.  The  head  cables  were  attached  to  deadmen  placed 
on  the  dry  bar.  The  duration  of  the  test  was  62  hours  and  55  minutes  actual  dredg- 
ing. Six  cuts  were  made,  having  a  total  length  of  1,785  feet.  A  hole  was  cut  in  the 
dry  bar  approximately  500  feet  long,  140  feet  wide  at  top,  and  having  a  depth  of  from 
3i  feet  to  4  feet  above  and  13  feet  below  water  along  the  axes  of  the  cuts.  It  would 
have  been  entirely  practicable  to  have  cut  a  channel  clear  across  the  bar  to  the  deep 
water  on  the  opposite  side.  The  total  volume  of  material  removed  was  40,941  cubic 
yards,  a  rate  of  652  cubic  yards  per  hour.  The  lesser  capacity  thus  indicated  was 
probably  due  to  the  conditions  under  which  the  dredge  was  working  and  to  the 
material  encountered.  The  bar  above  water,  and  for  a  depth  of  about  7  feet  below 
the  water  surface,  was  pure  sand ;  beneath  this  was  a  layer  of  bine  mud  extending 
down  at  least  as  deep  as  the  point  to  which  the  suction  head  was  lowered — from  16 
to  17  feet. 

From  the  records  kept  during  the  dredge  tests,  a  summary  has  been  compiled 
which  will  be  found  in  Table  14. 

In  computing  the  matter  of  cost,  the  items  of  fiiel,  pay  rolls,  subsistence,  lubricants, 
lighting  supplies,  and  repairs,  were  taken  into  account.  The  cost  of  the  hire  of  the 
tender  was  not  included. 

Plates  37-40  show  the  plotted  results  of  the  surveys  and  some  characteristic  cross 
sections  before  and  after  the  test  of  the  Gamma, 

For  ftirther  details  on  this  subject,  attention  is  invited  to  report  of  Asst.  Engi- 
neer F.  B.  Maltby  (Appendix  1  H). 

DISCUSSION  OF  RESULTS. 

Before  taking  up  in  detail  the  results  of  the  dredging  operations  it  is  well  to  call 
attention  to  the  fact  that  at  no  time  during  1898  was  there  a  period  of  extreme  low 
water.  Some  of  the  lowest  gauge  readings  during  the  year  were  as  follows :  Cairo, 
October  10,  7.67  feet;  Fulton,  October  11,  6.55  feet;  Memphis,  October  12,  4.50  feet. 
In  1895,  a  year  of  unusually  low  water,  the  lowest  readings  on  these  gauges  were : 
Cairo,  November  6, 1.10  feet;  Bolton,  November  7-8,  0.16  foot;  Memphis,  NoYomber 
6-9,  —  2.65  feet.  An  inspection  of  the  hydrographs  on  Plate  7  shows  that  the  crests  of 
small  rises  followed  each  other  down  the  river  at  short  intervals  of  time  during  the 
fall  months,  the  usual  low- water  season. 

It  does  not  necessarily  follow  that  there  were  proportionately  ^eater  depths  on 
the  shoal  crossings  in  1898;  it  is  well  known  that  under  the  conditions  then  prevail- 
ing, less  depths  are  frequently  found  on  the  crossings  than  exist  during  a  time  when 
the  river  is  stationary  or  slowly  falling  and  much  lower  readings  are  recorded  on 
the  gauges. 

The  bars  where  work  was  done  were  carefully  surveyed  before,  during,  and  after 
dredging.  The  results  are  shown  on  Plates  10-36,  where  depths  greater  than  9  feet 
are  indicated  by  parallel  ruling. 

Vidniiy  of  Paint  Pleasant  {SlSS),— This  has  always  been  one  of  the  most  difl9cult 
portions  of  the  river;  in  recent  years,  boats  have  experienced  more  trouble  here  than 
at  any  other  locality;  the  shoal  crossings  are  close  together;  there  are  numerous 
side  channels  leading  into  dead  pools.  These  conditions  make  the  proper  locations 
of  the  channels  to  be  dredged  matters  of  more  or  less  difficulty.  The  results  of  the 
first  survey  of  the  season  are  shown  on  Plate  10.    At  the  time  of  this  survey  the 

Eools  and  crossings  are  distinctly  outlined.    Later,  it  was  found  that  the  crossings 
ad,  as  usual,  moved  downstream.    The  areas  dredged  and  the  effects  of  the  dredg- 
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ing  at  Upper  Point  Pleasant  Crossing,  just  opposite  the  town,  are  shown  on  Plates 
11, 12,13, 14,  and  15,  the  snrveys  having  been  made  at  different  times  daring  the 
season.  None  of  the  surveys  snows  a  very  well  defined  channel  ae  the  resnlt  of  the 
dredging;  still  at  no  time  was  there  less  than  10  feet  on  this  crossing. 

An  attempt  was  made  to  fill  the  chute  back  of  the  towhead  which  extends  some 
distance  above  the  upper  limit  of  the  map  on  Plate  10.  Considerable  material  was 
pnmped  into  this  chute,  but  it  had  little  effecfc  on  the  volume  of  water,  as  the  cur- 
rent seemed  to  be  simply  deflected  against  the  bar,  where  sufficient  scour  took  place 
to  offset  the  filling. 

Ltuelles  Crossing  (^83),  Plates  10  and  17, — Here  was  a  case  of  overlapping  pools. 
A  channel  of  fair  width  and  good  depth  was  readily  opened  along  the  right  bank 
of  the  river.  It  required  no  further  attention,  but  remained  in  existence  and  in  use 
until  the  end  of  the  season. 

Mrs.  Hiekmans  Crossing  (75/).— Plates  18  and  19  show  clearly  the  conditions  exist- 
ing here  before  and  after  dredging.  No  trouble  was  experienced  at  this  crossing 
during  the  year. 

Elmoi  Crossing  (161). — Plates  20  and  21  show  the  conditions  before  dredging. 
Along  the  ri^ht  bank  there  was  a  narrow  and  somewhat  difficult  channel,  while  a 
deep  pool  existed  along  the  front  of  Elmot  Bar.  After  a  study  of  the  conditions  it 
was  deoided  to  make  no  attempt  to  improve  the  right  bank  channel,  but  to  dredge 
across  the  ridge  separating  this  deep  water  from  that  along  the  bar.  The  effect  of 
the  dredging  is  shown  on  Plate  22.  The  results  were  satisfactory ;  the  channel  was 
opened  but  once ;  it  remained  in  good  condition  throughout  the  season,  with  no  less 
depth  than  12  feet. 

Inland  34  (77P).— Plates  23  and  24  show  the  results  of  surveys  in  this  vicinity  before 
dredging ;  Plates  25  and  26  after  dredging.    As  noted  elsewhere,  the  material  encoun- 
tered was  exceedingly  difficult  to  remove.    Once  opened,  a  channel  of  ample  depth 
was  maintained,  though  a  slight  filling,  which  had  to  be  removed,  occurred  near  the  ^ 
lower  end. 

Island  40  (S13),  Plates  187,  !SS,  29,  and  30.— A  very  successful  attempt  was  made  to 
fill  the  upper  channel  whicn  early  in  the  season  existed  above  the  wreck  of  the  City 
of  Hioknuin,  This  channel  was  completely  closed ;  a  bar,  nearly  dry  at  low  water, 
formed  and  extended  from  shore  clear  out  to  the  wreck.  A  straight  channel  was 
then  dre<lged  on  the  island  side  of  the  river  directly  in  line  with  the  current;  much 
buried  drift  was  encountered  and  removed ;  an  excellent  channel  was  opened  which 
remained  in  existence  and  improved  until  the  close  of  the  season. 

Fleeces  Crossing  {fS43),  Plates  31, 3S,  and  33, — The  Gamma  worked  at  this  locality 
between  the  19th  and  28th  of  October.  Owing  to  an  accident  to  the  machinery, 
part  of  the  time  dredging  was  done  without  tne  nse  of  the  jet.  Some  shoaling 
occurred,  but  the  last  survey,  December  1,  shows  that  while  the  channel  had  shifted 
slightly  it  had  cut  out  more  and  was  of  good  width  and  depth. 

Wilsons  Point  {531).  Plates  34,  35,  and  36.— Four  days'  dredging— October  4-7— 
deepened  the  channel  across  the  bar  from  9  to  15  feet  at  low  water.  Boats  com- 
menced using  the  channel  at  once  and  continued  to  run  it  without  difficulty  until 
the  end  of  the  low- water  season.  Plate  36  shows  the  results  of  a  survey  made  fifty- 
four  days  after  dredging.  The  channel  was  still  dearly  defined,  though  some  shoal- 
ing had  taken  place  be£>w  it.  ^ 

In  general,  it  may  be  said  that  there  was  no  interruption  to  navigation  during 
the  year  1898;  there  were  greater  available  depths  on  tne  crossings  tnan  had  been 
found  for  a  number  of  years ;  the  dredges  never  failed  to  promptly  open  a  good  chan- 
nel across  any  bar  they  attacked ;  these  channels  were  usually  easily  maintained ; 
most  of  them  enlarged  and  remained  open  until  after  the  close  of  the  dredgine  season. 

For  additional  details,  see  report  ot  Asst.  Engineer  F.  B.  Maltby  (Appendix  1 H), 
who  rendered  most  valuable  service  as  superintendent  of  dredges  and  dredging. 

BXPERIBCIENTAL  DIKES. 

The  charge  of  this  work  was  transferred  to  this  office  by  resolution  of  the  com- 
mission March  9, 1899;  a  project  has  been  submitted  and  approved;  steps  have  been 
taken  to  secure  the  necessary  plant  and  construction  material ;  no  field  work  was 
done  and  none  will  be  ondertaken  until  the  river  falls  to  a  lower  stage. 

COMMERCIAL  8TATTSTICH. 

It  is  praotioally  impossible  to  obtain  reliable  statistics  of  the  commerce  on  the 
Lower  Mississippi  River  unless  special  agents  are  employed  for  their  collection. 

The  following  papers  accompany  this  report: 

Money  statement. 

Abstracts  of  all  proposals,  in  order  of  date  of  opening  bids. 

List  of  oontraets  in  force,  with  names  of  contractors,  dates  of  approval,  dates  of 
beipnning  work,  and  dates  of  completion. 
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Statement  of  cbarts  issaed  and  sold. 

List  of  civilian  engineers. 

Approximate  value  of  plant. 

Appendix  1  A,  laws  affecting  the  MissiBslppi  River  Commission,  Jnly  1, 1898,  to 
June  30,  1899. 

Appendix  1  B.  specifications  for  tlie  construction  of  the  dredge  Iota, 

Appendix  1  C,  report  of  Asst.  Engineer  A. T.Morrow  on  survey  work  north  of 
St.  Pan],  Minn.,  and  on  comparison  of  the  results  of  low-water  surveys  on  the  lower 
river. 

Appendix  1  D,  report  of  Surveyor  W.  8.  Williams  on  precise  level  work  north  of 
St.  Paul,  Minn. 

Appendix  1  £,  instructions  for  precise  level  work. 

Appendix  1  F,  report  of  Asst.  Engineer  Eivas  Tully  on  gauges,  redaction  of  phys- 
ical data,  and  office  publications. 

Appendix  1  G,  report  of  Asst.  Engineer  Thomas  Middleton  on  repairs  to  plant  and 
construction  of  new  plant. 

Appendix  1  H,  report  of  Asst.  Engineer  P.  B.  Maltby  on  dredging  operations,  teste 
of  dredges,  care  and  repair  of  plant. 

Respectfully  submitted. 

Mason  M.  Patrick, 
Captainf  Corps  of  Engineers, 
Secretary  Mississippi  Biver  Commission. 

Col.  G.  L.  GiLLESPlB, 

Corps  of  Engineers,  U.  8.  Army, 

Fresideni  Mississippi  Eiver  Commission. 


Money  statement* 

July  1, 1898,  balance  unexpended $701,750.26 

Amount  allotted  from  appropriation  by  sundry  civil  act  of 

July  1,1898..: $513,400.00 

Amount  allotted  from  appropriation  by  sundry  civil  act  of 

March  8, 1899 613,400.00 

Amount  transferred  by  officer  in  charge  First  and  Second 

districts  (allotment  fbr  experimental  dikes) 16, 071. 02 

1,042,871.02 

1,744,621.28 
June  30, 1899,  amount  expended  during  fiscal  year 479, 665. 62 

July  1, 1899,  balance  unexpended 1,264,955.66 

July  1, 1899,  outstanding  liabilities $38, 256. 42 

July  1, 1899,  amount  covered  by  uncompleted  contracts. . .      298, 787. 55 

337,043.97 

'  July  1, 1899,  balance  available 927,911.69 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1901 650,000.00 


Abstract  of  proposals  for  furnishing  a  self-propelling  hydraulic  dredge,  received  in 
response  to  advertisement  dated  June  £1,  1898,  and  opened  hy  Capi,  H,  E,  Wateinnan, 
Corps  of  Engineers,  on  July  fS2, 1898. 


No. 


Kame  of  bidder. 


The  Springfield  Boiler  and  Manufacturing  Co.,  Springfield,  111. 

Edward  Flad,  St.  LouiB  Mo 

The  BucyroB  Co.,  South  Milwaukee,  Wis , 


For  self, 
oropelling 
nyaraiiUo 

dredge. 


a$84,070.00 
98,981.00 
120,759.75 


Extra  for 
refrigerat- 
ing plant. 


$2,980.50 
2, 300. 00 
2,448.00 


aBid  for  self-propelling  hvdranlio  dredj^e  at  $94,970  accepted,  with  additional  allowance  of  $3,850  for 
substitution  of  1  Worthuigtoii  or  Blake  air  punip  and  oondf  user  in  place  of  the  Still well-Biorce  and 
Smith- Vaile;  1  Worthiiigton  or  Blake  jet  pump  In  place  of  tlie  Still  well -Bierce  and  Smith-Vaile;  2 
Worthington  or  Blake  feed  and  fire  pumps  in  place  of  the  Laldlaw-Duuii-Gordon. 
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Ahslraet  of  proposals  for  fwmishing  coal  for  dredging  operations  t  received  in  response  to 
advertisement  dated  February  IS,  1899,  and  opened  by  Capt,  Mason  M.  PatfHcJc,  Corps 
of  Engineers,  March  15, 1899. 


No. 

Nmd«  of  bidder. 

Kind  of  coal,  name  and  location  of  mine. 

Quantity. 

Price 

per 

bnsheL 

Total 
cost. 

1 
8 

Cairo  CItv  Oosl  Co., 

Cairo,  lU. 
Frederick    Hartweg, 

Cincinnati,  Ohio. 

Samuel    S.     Brown, 
Pittsburg.  Pa. 

HaUida^boro  mine,  Hallidayboro,  Jaokeon 

at  Elteabeth,    Ivill  mine  at  Catsburg, 

all  on  MonoDgabela  River,  Pa. 
Cedar    Groye,    Belmont,     and    Coalburg 

mines,  Ooalbarg,  Kanawha  Rirer.   w. 

Va. 
Chesapeake    mine,     Handley,    Kanawha 

River.  W.Va. 
Black  Diamond  mine,  Lewlston,  Kanawha 

River,  W.  Va. 
Youghiogheny  mines.  No.  1  and  No.  2,  on 

Youghiogheny  River,  near  Pittsburg,  Pa. 

Bushels. 
850,000 

850,000 

850,000 

850,000 
850,000 
850,000 

Cents. 
.9 

9.9 

9.9 

9.9 
9.9 
10.5 

$31,500 
84,850 

84,650 

84,650 
84,650 
86,750 

a  Accepted. 

Abstract  of  proposals  for  furnishing  two  hydraulic  dredges  for  dredging  operations  under 
Mississippi  River  Commission,  received  in  response  to  advertisement  dated  April  19, 1899, 
and  opened  by  Capt,  Mason  M  Patrick,  Corps  of  Engineers,  May  SI,  1899. 


Na 

Name  of  bidder. 

For  one 
dredge. 

For  two 
dredges. 

Remarks. 

1 

TheBucyrnsCa,  South  Mil- 
waukee, Wis. 

The  Springfield  Boiler  and 
Manufacturing  Co., 
Springfiehl,IU. 

Iowa  Iron  Works,  Limited, 
Dubuque,  Iowa. 

$244,800 
344,980 

256,780 

Deduct  $2,000  i^m  amount  of  bid  if  Prescott 

2 
8 

$125,536 
129,140 

pnmps  can  be  substituted  for  the  Worth  ing- 
ton  or  BlAke  pumps  where  specified.    Rec- 
ommended for  award  at  price  stated,  with 
Worthington  pumps.    Contract  awarded  as 
recommended. 
Deduct  $4,500  from  net  price  for  two  dredges 
if  same  m«ln  pumps  and  engines  as  fur- 
nished for  U.  S.  dredge  Iota  can  be  substi- 
tuted.   Add  $200  if  refrigerating  plant  on 
specifications   of   Westinghouse,    Church, 
Kerr  &  Co.  is  accepted,  with  further  addi- 
tionsl  price  of  $250  if  distilling  apparatus 
for  refrigerating  plant  is  ftimished. 

Abstract  of  contracts  entered  into  by  Capt.  H,  E,  Waterman  and  Capt  Mason  M.  Patrick, 
Corps  of  Engineers,  in  force  June  SO,  1899^Improving  Mississippi  Biver,  Mississippi 
Biver  Commission,  secretary's  office. 


Contract  for— 


Contractor. 


Date  of 
contract 


Date  of 
approval, 


Date  of 

beginning 

work. 


Date  of 

expiration  of 

contract. 


Coal 

Fiva  steam  tenders . 


Self-propellinghydraulio 
dredge. 


Fwderick  Hartweg 

Iowa  Iron  Works,  Limited. 


The  Springfield  Boiler  and 
lianufacturing  Co. 


1898. 
Mar.  28 
June  10 


Aug.  26 


189& 
June  10 
Aug.  22 

Not.  14 


1898. 
July    I 
June  20 


Sept   5 


June  30, 1H09. 

Apr.  10.  1899, 
extended  to 
Sept  1, 1899. 

Aug.  26,1899. 
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Statement  of  map8  and  ohart$  Uaued  and  $oldfrom  July  1,  1898,  to  June  30, 1899, 


DescriplioD. 


Upper  all  arial  valley  map 

Lower  alluTial  valley  map 

Inch -to-mile  map 

Detail  chart,  1 :  20,000  Boale 

Detail  chart,  1 :  10,000  scale  (harbor  of  New  Orleaus) 
Dint  riot  map  of  Lower  Miaaissippi  River 

Total 


Free* 


6 

56 

673 

2,001 

4 
3 


2,742 


Sold. 


0 
297 


822 
28 
6 


1,491 


Total. 


1 

8& 
1.50 

2,32 


4,23 


Proceeds  deposited  with  assistant  treasurer  of  the  United  States  at  St.  Loais,  Mo. 
$154.92. 


List  of  oit^ilian  engineers  empUyed  on  works  of  the  Mississippi  River  Commission  in  charg 
of  the  secretary,  from  July  1,  1898,  to  June  SO,  1899. 


Kame  and  residence. 


Time  em- 
ployed. 


Pay  per 
month. 


Where  employed. 


Work  on  whioh  employed 


Tlioroas  Middleton,  St  Lonia, 

Mo. 
F.  B.  Maltby.  St.  Louis,  Mo 

C.    W.    Startevant,    Appleton 

City.  Mo. 
A.  T.  Morrow,  Book  ford.  111 ... . 

KivAB  Tolly,  St.  Lonis,  Mo 

C.  W.  Clark,  Webster  Groves, 

Mo. 
E.  H.  Twining,  New  York.  N.  Y 
W.  Q.  Comber,  St.  Lonis,  Mo  . . . 

Geo.  H.  French,  St  Lonia,  Mo . . 
Wm.  Gerig,  New  Orleans,  La. . . 


Mot.   dys. 
12       0 

12 

12 

0 


9 

2 

12 

12 
12 

12 
12 

12 

1 


$200 

200 

200 

175 

175 
176 

175 
150 

145 
160 


Secretary's  office . 

Infield 

....do 


In  field  and  aeore- 

tary's  office. 
In  secretary's  office. 
do 

President's  office... 
In  field  and  secre- 
tary's office. 

in'fleld'.li;;/.'."'.*; 


In  charge  of  desiffning  an 
construction  of  plant. 

In  charge  of  dredging  o] 
orations. 
Do. 

Surveys. 

Compattng  division. 
Mapping  division. 

Reports  and  estimatet. 
Surveys. 

Do. 
Sxperimental  dikes. 


ApproTdmate  value  of  plant  belonging  to  the  United  States  used  on  works  under  the  Missi 
sippi  River  Commission,  in  charge  of  Capt,  Mason  M,  Patrick,  Corps  of  Engineer 
secretary. 


Class  of  property. 


Dredge  Alpha 

Dredge  Beta 

Dredge  Gamma 

Dredge  Delta 

Dredge  Epsilon 

Dredge  Zeta 

Steamboat  Mississippi 
Steamboat  Minnetouks 

Steamboat  Patrol 

Steamboat  Search 

Steamboat  Valcan .... 
Steamboat  Mercury  . . . 


Present 
approxi- 
mate 
value. 


#48.600 
227,500 
72,000 
90.000 
04,500 
94,500 
46,000 
10,800 
9,000 
6,300 
7,080 
7,749 


Class  of  property. 


Steamboat  Venus 

Steamboat  Mars , 

Barges 

Pile  sinkers 

Survey  and  quarter  boats 

Flatboats,  skiffli,  and  rowboats 

Diving  outfit 

Surveyin^nstrnmente,  photographic 
outfit,  office  furniture,  books,  etc. . 

Total 


Presen 

approK 

mate 

value. 


$7,' 

14,^ 
2,' 
1.* 


APPENDIXES  ACCOMPANYING    THE  REPORT  OF    CAPT.  MASON  M.  PATRICK,    CORPS 
ENGINEERS,  SECRETARY  MISSISSIPPI  RIVER  COMMISSION. 

A.  Laws  aflfecting  the  Mississippi  River  CommissioD,  Jaly  1, 1898,  to  June  30, 18 

B.  Specifications  for  the  construction  of  the  dredge  Iota, 

C.  Report  of  Assistant  Engineer  A.  T.  Morrow  ou  survey  work  north  of  St.  Pa 
Minn.,  and  on  comparison  of  the  results  of  low-water  surveys  on  the  lower  river. 

D.  Report  of  Surveyor  W.  S.  Williams  on  precise  level  work  north  of  St.  Paul,  Mil 
£.  Instructions  for  precise  level  work. 
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F.  Report  of  Assistant  EDgineei  Kivas  Tnlly  on  gauges,  redaction  of  pliysioal  data, 
and  o£Sce  pablications. 

6.  Report  of  Assistant  Engineer  Thomas  Middleton  on  repairs  to  plant  and  con- 
stmotion  of  new  plant. 

H.  Report  of  Assistant  Engineer  F.  B.  Maltby  on  dredging  operations,  tests  of 
dredgesi  care  and  repair  of  plant. 


LIST  OF  PLATES  ACCOMPANYING  THK  ANNUAL  RBPORT  OF  CAPT.  MASON  M.  PATRICK, 
CORPS  OF  ENGINEERS,  U.  S.  A.,  SECRETARY  MISSISSIPPI  RIVER  COMMISSION,  FOR 
FISCAL  YEAR  ENDING  JUNE  80,  1899. 

Plate  1. — Map  of  secondary  trianj^alation  and  stone  line  bench  marks  from  St.  Paul, 

Minn.,  to  Aitkin,  Mmn. 
Plate  2. — Map  showing  location  of  cross  sections,  Scot  Blnffs  to  Donaldsonville, 

La.,  comparison  of  surveys  of  1895-96  and  1897-98. 
Plate  8. — Map  showing  location  of  cross  sections,  Donaldsonville  to  CarrolLton,  La., 

comparison  of  surveys  of  189^94  and  1897-98. 
Plate  4. — Cross  section  elements,  Scot  Bluffs  to  Donaldsonville,  La.,  surveys  of 

1895-96  and  1897-98. 
Plate  5. — Cross  section  elements,  Donaldsonville  to  CairoUton,  La.,  surveys  of 

1898-94  and  1897-98. 
Plate  6.— Profiles,  hi^h  and  low  waters,  Cairo,  111.,  to  Port  Jackson^  La.,  1898-99 

and  earlier  years. 
Plate  7.— Hydrographs,  Cairo,  111.,  to  CarroUton,  La.,  June  1, 1898,  to  June  1, 1899. 
Plate  8. — Hydrographs,  Bilozi,  Port  Eads,  East  Bay,  and  Red  River  Landing. 
Plate  9. — Map  showing  location  of  tide  gauges  at  Biloxi,  Port  Eads,  and  East  Bay. 
Plates  10-40. — Maps  of  certain  localities  below  Cairo  where  dredging  was  done 
during  low- water  season  of  1898,  as  follows: 
10-15.— Point  Pleasant  Bar. 
16-17.— Lazelles  Bar. 
18-19. — ^Hickmans  Crossing* 
20-22.— Elmot  Bar. 
2a-26.— Island  84. 
27-80.— Island  40. 
81-38.— Fleeces  Crossing. 
34-86.— Wilsons  Point. 

37-40.— Tests  of  dredge  Gamma  at  Cow  Island  Bar. 
Plate  41 . — Dredge  Iota,    Longitudinal  sectional  elevation,  showing  general  arrange- 
ment of  machinery,  etc. 
Plate  42.— Dredge  Iota,    Plan  of  main  deck,  showing  general  arrangement  of 
machinery,  etc. 


Appendix  1  A. 

LAWS  AFFECTING  THE  MISSISSIPPI  RIVER  COMMISSION,  JULY  1,  1898,  TO  JUNE  SO,  1899. 

[PUBLIC— No.  176.1 

AN  ACT  Making  •pproprifttfons  for  sandry  dyil  expenses  of  the  Government  for  the  fiaoal  year 
ending  June  thirtieth,  eighteen  hundred  and  ninety-nine,  and  for  other  pnrpoees. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assemhledf  That  the  following  sums  be,  and  the  same  are  hereby,  appro- 
priatedj  for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  Jnne  tnir- 
tieth,  eighteen  hundred  and  ninety-nine,  namely : 

•  •  4^  •  •  •  • 

UNDER  THE  WAR  DEPARTMENT. 


ENGINEER  DEPARTMENT. 

•  ••«<»•« 

Improying  Mississippi  River:  For  continuing  improvement  of  Mississippi  River 
from  Head  of  the  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries,  clerical, 
ofBce,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River  Commission, 
one  million  nine  hundred  and  eighty-three  thousand  three  hundred  and  thirty-three 
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dollars,  of  which  the  0am  of  twenty  thousand  dollars,  or  so  much  thereof  as  may  be 
necessary,  shall  be  used,  in  the  discretion  of  the  Secretary  of  War,  in  protecting  the 
bank  at  and  near  the  town  of  Caruthereville,  Missouri;  the  sum  of  one  hundred 
thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  shall  be  used,  in  the  dis- 
cretion of  the  Secretary  of  War,  in  the  rectification  of  the  banks  at  Greenville,  Mis- 
sissippi ;  the  sum  of  thirty  thousand  dollars,  or  so  much  thereof  as  may  be  necessary, 
shall  be  osed,  in  the  discretion  of  the  Secretary  of  War,  for  the  completion  of  the 
revetment  work  at  or  near  the  town  of  Helena,  Arkansas ;  the  sum  of  thirty-five 
thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  shall  be  used,  in  the  dis- 
cretion of  the  Secretary  of  War,  for  the  completion  of  the  revetment  work  along  the 
bluff  at  the  harbor  of  Memphis,  Tennessee ;  the  sum  of  ten  thousand  dollars,  or  so 
much  thereof  as  may  be  necessary,  shall  be  used,  in  the  discretion  of  the  Secretary 
of  War,  for  repairing  the  damage  which  was  done  by  the  flood  of  eighteen  hundred 
and  ninety-seven  to  the  revetment  work  which  was  built  by  the  United  States  Gov- 
ernment in  eighteen  hundred  and  ninety-five  along  the  bluff  at  said  harbor  of  Mem- 
phis, Tennessee ;  and  the  snm  of  fifty  thousand  doQars,  or  so  much  thereof  as  may  be 
necessary,  shall  be  used,  in  the  discretion  of  the  Secretarv  of  War,  for  continuing 
improvement  of  the  Mississippi  River  at  New  Madrid,  Missouri,  revetment  of  the 
banks,  and  preventing  destmotion  of  the  same, 

«  »••••• 

Approved  July  1, 1898. 


[Public— No.  188.] 

AN  ACT  Makhig  appToprlations  for  sundry  oivti  expeuBes  of  the  Govsmment  for  the  flaosl  year  end- 
ing Jane  thirtieth,  nineteen  hundred,  snd  for  other  poxpoees. 

Be  ii  mooted  hy  the  Senate  and  Houee  of  Representatives  of  the  United  States  ofAmerioa 
in  Congress  assembUdf  That  the  following  sums  be,  and  the  same  are  hereby,  appro- 
priated, for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  Uiir- 
tieth,  nineteen  hundred,  namely: 

•  •  *  •  #  •  • 

UNDER  THE  WAR  DEPARTMENT. 

*  •  •  •  «.  «  • 

KNGINBER  DEPARTMENT. 

•  •«»••• 

Improving  Mississippi  River:  For  continuing  improvement  of  Mississippi  River 
firom  Head  of  the  Passes  to  the  month  of  the  Ohio  River,  including  salaries,  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River  Commission, 
two  million  five  hundred  and  eighty-three  thousand  three  hundred  and  thirty-three 
dollars:  Provided,  That  of  said  sum  fifty  thousand  dollars  shall  be  used  in  the  work 
of  rectifying  the  bank  at  and  near  Greenville  Harbor,  in  Mississippi ;  thirty-five 
thousand  dollars  shall  be  used  in  rectifying  the  banks  at  and  near  the  city  of  Carutli- 
ersville,  Missouri ;  forty  thousand  dollars  shall  be  used  for  completing  revetment 
work  at  New  Madrid,  Missouri;  and  thirty  thousand  dollars  shall  be  used  in  improv- 
ing the  harbor  and  rectifying  the  banks  at  and  near  Helena,  Arkansas. 

*  «  •  *  •  •  • 

Approved  March  3, 1899. 


[Public— No.  189.] 

AN  ACT  Making  appropriations  for  the  conatraction,  repair,  and  preBervation  of  certain  pahlio 
works  on  rivers  and  harbors,  and  for  other  purposes. 

Be  ii  enacted  hy  the  Senate  and  Bouse  of  Representatives  of  the  United  States  of  America 
in  Congress  assemhledf  That  the  following  sums  of  money  be,  and  are  hereby,  appro- 
priated, to  be  paid  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to 
be  immediately  available,  and  to  be  expended  under  the  direction  of  the  Secretary 
of  War  and  the  supervision  of  the  Chief  of  Engineers,  for  the  ooustruction,  com- 
pletion, repair,  and  preservation  of  the  public  works  hereinafter  named : 

•  ♦♦#««# 

For  work  in  accordance  with  the  plans  and  specifications  of  the  Mississippi  River 
Commission : 

At  the  harbor  of  New  Orleans,  Louisiana:  Continuing  improvement,  one  hundred 
and  ten  thousand  dollars. 
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At  the  harbor  of  Natchez  and  Yidalla,  Mississippi  and  Lonisiana,  fifty  thousand 
dollars. 

At  the  harbor  of  Memphis,  Tennessee:  The  Mississippi  River  Commission  is 
directed  to  examine  the  harbor  at  Memphis,  Tennessee,  and  report  what  improve- 
ment,  if  any,  should  be  made  to  remove  the  bar  in  front  of  the  city  of  Memphis, 
together  with  the  cost  thereof. 

For  rectification  of  Red  and  AtchafiEhlaya  rivers,  Lonisiana :  Continuing  improve- 
ment, twenty-five  thousand  dollars. 

•  «••••• 

Approved  March  8,  1899. 


Appendix  1  B. 


SPECIFICATIONS  FOR  CONSTBUCTION   OK   SEUT-PROPELLINO  HTDRAUUO  DRBDOS 
IOTA.  FOR  MISSISSIPPI  BIVXR  COMMISSION. 


SPECIAL  CONDITIONS. 

S4.  General. — ^The  work  to  be  contracted  for  under  these  specifications  is  the  build- 
ing of  the  hull,  cabins,  dredging  and  propelling  machinery  of  one  self-propelling 
dydraulio  dredee  and  of  five  hundred  (500)  feet  of  floating  discharge  pipe  with 
X>ontons ;  together  with  such  parts  and  appurtenances  as  are  hereinafter  described, 
and  shall  comprise  all  the  materials,  tools,  labor,  etc.,  of  every  description  requisite 
and  necessary  for  the  proper  and  entire  completion  and  delivery  of  the  same. 

35,  Proposals. — Proposals  will  be  received  for  one  dredge  complete  as  hereinafter 
described,  exclusive  of  the  refrifferating  plant,  with  an  additional  and  separate  price 
for  the  refrigerating  plant  as  called  for  in  these  specifications.  The  right  is  reserved 
to  accept  or  reject  any  or  all  bids  or  parts  thereof,  and  to  make  award  as  may  be 
deemed  most  advantageous  to  the  United  States. 

56.  Bidders'  and  contractor's  dratoingSf  ete.— Bidders  must  submit  with  their  propo- 
sals such  drawings  in  triplicate  as  will  illustrate  the  machinery  which  they  propose 
to  furnish  and  which  do  not  form  part  of  the  drawings  supplied  bv  the  United 
States;  more  particularly  those  of  the  main  engines  and  pump,  side-wheel  engines, 
condenser  and  air  pump  and  Jet  pump,  and  also  a  eeneral  plan  of  the  refrigerating 
plant,  together  with  specifications  in  triplicate  giving  fall  description  of  the  above 
parts.  A  copy  of  these  specifications  should  be  attached  to  each  copy  of  the  propo- 
sal and  be  referred  to  therein.  The  drawings  need  not  be  attached  to  the  proposal, 
but  should  be  referred  to  therein.  The  successful  bidder  will  be  required  to  furnish 
seven  (7)  copies  of  these  drawings  and  specifications  to  complete  the  contract.  The 
contractor  must  also  submit  to  the  engineer  officer  in  charge  for  approval,  any  and 
all  working  drawings  that  may  be  required  in  the  prosecution  of  the  work  that  are 
not  furnished  by  the  United  States.  A  complete  set  of  the  tracings  of  these  working 
drawinf^s  must  also  be  furnished  and  delivered  at  the  office  of  the  secretary,  Missis- 
sippi River  Commission,  St.  Louis,  Mo.,  upon  completion  of  work  and  prior  to  the 
final  payment. 

57.  Quality  of  material.— -'Except  it  be  otherwise  specified,  all  materials  are  to  be 
of  the  best  quality  of  their  respective  kinds,  and  all  labor  is  to  be  done  in  a  most 
thorough,  prompt,  and  workmanlike  manner,  to  the  full  satisfaction  of  the  engineer 
officer  in  charge.  In  all  cases  where  an  article  is  mentioned,  preceded,  or  followed 
by  the  words  "or  equal,"  "best  quality,"  "approved  quality  or  make,"  "  or  other 
equally  good,"  or  words  of  like  purport,  the  engineer  officer  in  charge  will  decide  as 
to  the  best  and  most  suitable  article  to  be  used. 

58.  Inspection, — Inspectors  wiU  be  appointed  by  the  United  States  to  supervise  the 
work,  and  the  contractor  must  at  all  times  give  them  access  to  the  work  and  full 
facilities  for  examination  of  all  material  and  workmanship.  Such  tests  of  material 
as  are  deemed  necessary  are  to  be  made  at  the  expense  of  the  contractor  under  the 
supervision  of  the  inspectors.  The  engineer  officer  in  charge  shall  have  the  right  to 
require  the  immediate  removal  of  any  employee  of  the  contractor  who  is  deemed 
incompetent  or  otherwise  objectionable. 

SB,  JSxira  work,— It  is  the  intent  of  these  specifioations  to  secure  to  the  United 
States  a  dredge  of  first-class  construction,  complete  in  all  respects  for  the  work  it  is 
designed  to  do,  and  ready  for  operation.  No  claim  whatever  shaU  at  any  time  be 
made  upon  the  United  States  by  the  contractor  for  or  on  account  of  any  extra  work 
or  materials  performed  or  furnished,  or  alleged  to  have  been  performed  or  furnished, 
unless  such  extra  work  or  materials  shall  nave  been  expressly  reouired  in  writing 
by  the  engineer  officer  in  charge,  the  prices  and  quantities  thereof  having  been  first 
agreed  upon  by  the  contracting  parties  and  approved  by  the  Chief  of  Engineers. 
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40.  Paiemti. — The  contraotor  shall  guarantee  the  Qoyemment  against  any  elaims 
or  awards  for  damage  on  aoooant  of  the  infringement  of  any  patented  device  which 
he  shall  fhmish  the  dredge. 

41.  Omissionsy  eto.— All  necessary  adjancts,  parts,  or  attachments  properly  forming 
a  part  of  the  dredge  and  requisite  for  the  proper  and  efficient  working  of  the 
machinery  shall  he  understood  to  be  included  in  these  specifications,  whether  men- 
tioned herein  or  not,  and  shall  be  supplied  by  the  contractor  as  forming  part  of  the 
contract.  Any  doubt  as  to  the  meaning  of  these  specifications,  or  of  any  drawings 
or  explanations  which  are  furnished  the  contractor,  will  be  explained  by  the  en^- 
neer  officer  in  charge,  who  shall  also  have  the  rignt  to  correct  any  errors  in  said 
specifications,  etc.,  when  such  correction  is  necessary  for  the  proper  fulfillment  of 
their  intention. 

4g,  Delivery.— The  dredge  must  be  all  completed  in  every  part  and  delivered  to 
the  engineer  officer  in  charge  at  Cairo,  Illinois,  for  test,  within  twelve  (12)  months 
from  tne  date  of  notification  of  award  of  contract.  Upon  notification  being  received 
that  the  dredge  is  readv  for  deliveiv,  the  engineer  officer  in  charge  will  direct  a  pre- 
liminary inspection  to  oe  made  to  determine  whether  everything  is  complete  and  in 
proper  working  order,  and  the  tests  will  not  be  proceeded  with  unless  all  parts  of 
the  dredge  plant,  tools,  and  accessories  are  deemed  by  said  engineer  officer  in  charge 
to  be  practically  complete  in  accordance  with  the  terms  of  these  specifications. 
Delivery  for  test  will  not  be  deemed  accomplished  however,  until  the  completion  in 
a  satisfactory  manner  of  the  contractor's  test  prescribed  below.  If  there  be  no  delay 
oaosed  by  defective  material  or  bad  workmanship  during  the  subsequent  Government 
test  beyond  that  hereinafter  authorized,  the  date  of  the  commencement  of  this  Gov- 
ernment test  will  be  considered  as  the  date  of  delivery  of  the  dredge.  Should,  how- 
ever, there  be  delays  from  the  above  causes^  the  date  of  delivery  will  be  taken  as 
that  on  which  a  successful  Government  test  is  begun. 

43.  Penalty. — In  case  of  failure  to  complete  and  deliver  the  dredge  within  the  time 
specified,  the  contractor  will  be  liable  and  must  pay  any  and  all  expenses  incurred 
by  the  United  States  because  of  said  failure,  said  expenses  to  be  determined  by  the 
engineer  officer  in  charge. 

44.  Cantracti}r'8  teat. — When  the  preliminary  inspection  is  satisfactorily  completed 
the  contractor  will  be  required,  before  beginning  the  Government  test,  to  make  an 
endurance  test  of  his  own.  This  will  consist  in  running  the  main  engines  and  pump 
at  a  velocity  of  175  revolutions  per  minute,  during  a  continuous  period  of  ten  (10) 
hours  while  pumping  water  through  500  feet  of  discharge  pipe,  the  other  machinery 
beine  run  at  the  same  time  at  its  full  working  speed.  Before  this  test  the  dredge 
will  be  moved  to  such  point  in  the  river  near  Cairo,  Illinois,  as  the  engineer  officer 
in  charge  may  select,  and  will  remain  anchored  by  the  spud  during  test.  This  test 
must  be  run  at  the  sole  expense  of  the  contractor.  During  the  same  full  records  of 
the  running  of  all  machinery  will  be  taken  by  the  author!:^  agents  of  the  engineer 
officer  in  charge,  but  the  contractor  will  have  full  control  of  the  working  of  all 
machinery.  Should  this  test  not  be  successful,  other  tests  on  the  same  plan  must  be 
made  until  the  machinery  will  satisfactorily  perform  the  requirements. 

46.  Government  test, — When  the  contractor's  test  is  snccessraly  completed,  the  GoY- 
emment  efficiency  test  will  be  made  under  the  direction  of  the  engineer  officer  in  . 
charge,  with  his  own  employes.  This  test  will  consist  in  operating  the  dredge  under  ' 
actual  working  conditions,  with  the  main  engines  and  pump  running  at  about  160 
revolutions  per  minute,  and  all  the  other  machmery  at  the  requisite  working  capacity, 
for  a  period  of  five  (6)  days,  either  continuously  night  and  day  or  for  any  less  period, 
at  the  option  of  the  engineer  officer  in  charge.  During  this  test  the  pipe  line  may  be 
increased  to  1,(X)0  feet  and  capacity  tests  taken  and  tne  dredge  maneuvered  in  any 
way  the  engineer  officer  in  charge  may  deem  advisable,  but  the  main  engines  will  not 
be  ran  above  165  revolutions,  the  steam  pressure  carried  will  not  exce&  170  pounds 
per  square  inch,  and  the  dredge  will  not  be  forced  into  the  cut  beyond  a  fair  working 
speed,  according  to  the  face  of  bank  ahead.  Full  records  of  this  test  will  be  taken, 
and  tne  time  of  stoppages  for  repairs  due  to  defective  material  or  bad  workmanship 
must  not  exceed  fifteen  (15)  per  centum  of  the  time  spent  in  actual  dredging.  Any 
minor  repairs  needed  during  this  test  which  can  be  done  on  board  will  be  done  at  the 
expense  of  the  United  States,  but  the  cost  of  all  other  repairs  must  be  borne  by  the 
contractor.  During  the  Grovernment  test  the  contractor  and  his  authorized  repre- 
sentatives will  be  taken  oare  of  aboard  the  dredge,  but  will  not  be  sdlowed  to  give 
any  orders  to  any  of  the  crew  without  the  consent  of  the  agent  of  the  United  States 
in  charge. 

46.  Towing  test. — ^To  test  the  working  of  the  propelling  engines  the  dredge  will  make 
a  trip  of  four  (4)  hours'  duration  upstream,  and  return,  witn  one  pile  sinker,  one  coal 
barge  partially  loaded,  and  all  the  pipe  line  in  tow.  The  engines  will  be  ran  full 
speed  with  various  rates  of  cut-off,  and  full  records  taken. 

47,  Other  tests. — If  the  Government  efficiency  test  above  described  proves  unsatis- 
factory, the  engineer  officer  in  charge  may  continue  the  tests  for  such  period  as  he 
may  filnd  advisable  in  order  to  obtain  the  desired  results. 
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48.  Final  iiurpfofton.— Immediately  after  the  oonclasion  of  the  teats  all  parts  of  the 
dredffe  plant  fomished  by  the  oontraotor  will  be  given  a  thorough  examination  under 
thedireotion  of  the  engineer  officer  in  charge,  andif  any  repairs  are  found  necessary  to 
the  machinery  which  are  not  properly  chargeable  to  fair  wear  and  tear,  the  contoractor 
will  be  required  to  put  the  same  in  proper  working  order.  He  will  also  complete 
the  painting  and  turn  over  the  drawings  as  speciHed  in  i>aragraphs  184  and  86.  Hie 
engineer  officer  in  charge  may,  however,  if  he  deems  advisable,  waive  these  require- 
ments and  accept  the  dredge,  deducting  from  the  contract  price  sufficient  to  cover  the 
cost  of  making  good  any  deficiencies  determined  by  the  final  inspection. 

49.  Pmfments,— When  tiie  hull  is  finished,  wheel  beams,  bridge  trees,  and  cylinder 
beams  in  place,  ready  for  machinery,  and  said  hull  successfully  launched,  twenty 
(20)  per  centum  of  the  contract  price  will  be  paid.  After  the  launching  and  the  pay- 
ment of  the  twenty  (20)  per  centum,  monthly  payments  will  be  made  on  estimates  of 
the  engineer  officer  in  charge  or  his  authorized  agents  of  the  value  of  the  work  com- 
pleted and  in  place.  Twenty  (20)  i>er  centum  of  the  contract  price  will  be  retained 
until  after  the  testing,  final  inspection,  and  acceptance  of  the  dredge,  to  cover  the 
cost  of  any  alterations  or  deductions  found  necessary. 

60.  Otonerahip. — ^All  parts  paid  for  under  the  system  of  partial  payments  above 
specified  shall  become  thereby  the  sole  property  of  the  United  States;  but  this  pro- 
vision shall  not  be  interpreted  as  relieving  the  contractor  ttom  the  sole  responsibility 
for  the  proper  care  and  protection  of  said  parts  prior  to  delivery  of  the  dredge  to 
the  United  States  or  fh>m  any  other  of  the  provisions  of  these  specifications. 

DBTAILBD  8PECIFI0ATI0NS. 

51.  Desoripiion.—TYds  dredge  is  designed  to  have  a  single  sand-pumping  outfit  and 
also  to  be  Belf-propelling.  The  hull  is  to  be  of.  steel  throughout,  with  guards  extend- 
ing to  outside  of  paddle  boxes,  the  knuckles  rounded,  the  bow  and  stern  to  be  made 
with  long  rakes,  tne  usual  suction  well  to  be  built  in  bow  and  towing  knees  at  head, 
and  is  estimated  to  have  a  draft  of  48  inches  when  fally  eauipped.  The  pumping 
machineiy  will  consist  of  a  centrifugal  pump  with  32-inch  discnarge  pipes,  and  will 
be  capable  of  delivering  not  less  than  1,0(X)  cubic  yards  of  sand  per  hour  through 
1,000  feet  of  pipe  under  average  field  conditions.  This  pump  will  be  driven  by  a  pair 
of  horizontal  tandem  compound  condensing  engines,  good  for  running  at  175  revo- 
lutions per  minute.  The  sand  agitator  will  be  of  the  water-jet  type,  supplied  with 
water  at  pressure  ranging  trom  fi)to  100  lbs.  per  square  inch  by  a  duplex  compound 
plunger  pnmp.  The  leeding  into  cut  will  be  done  by  wire  rope  haulage  similar  to 
that  adopted  for  all  dredees  of  the  commission.  The  pipe  line  wiU  be  SOO  feet  long, 
in  sections  of  50  feet,  each  carried  by  a  pontoon  and  arranged  with  swivel  movement 
to  permit  of  their  swinging  to  the  current.  The  propelling  machinery  will  consist 
of  two  side  paddle  wheels,  each  21  feet  diameter  and  lOj  feet  long,  driven  by  engines 
of  the  Misissippi  River  type.  The  steam  plant  will  consist  of  seven  Mississippi  Uiver 
four-fined  boilers  set  in  three  batteries  and  built  for  a  working  pressure  of  170  lbs. 
per  square  inch.  The  condenser  and  air  pump  will  be  of  the  Independent  type,  and 
the  dredge  will  be  provided  with  steam  steering  apparatus  and  all  accessories  for 
working  Doth  as  a  diredge  and  a  steamboat. 

55.  Drawings. — ^The  drawings  furnished  by  the  United  States  are  those  prepared  in 
the  office  of  the  secretary  Mississippi  River  Commission,  and  are  indexed  and  cata- 

M.  R.  C. 
logned  as     1049  '**    '^^  numbers  and  titles  of  the  sheets  are  as  follows: 

Sheet  1.  Lines  of  hull. 

Sheet  2.  Main  deck  plan. 

Sheet  8.  Boiler  deck  plan. 

Sheet  4.  Longitudinal  section. 

Sheet  5.  Cross  section  of  hull  and  cabin* 

Sheet   6.  Details  of  hull. 

Sheet  7.  Wheel  beams  and  bridge  trees. 

Sheet  8.  Paddle  boxes. 

Sheet  9.  Cylinder  beams,  etc. 

Sheet  10.  Suction  head. 

Sheet  11.  Radial  Joints. 

Sheet  12.  Hoisting  frame. 

Sheet  13.  Swivel  elbow  for  discharge. 

Sheet  14.  Hauling  winches. 

Sheet  15.  Hoisting  winch. 

Sheet  16.  Spud-lifting  cylinder. 

Sheet  17.  Ponton  for  discharge  pipes. 
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HULL. 

6S,  General  dimention^: 

Length  molded 192'  0" 

Width  molded 44' 0" 

Depth  molded 7' 0" 

Width  at  bow 32'  0" 

Width  at  stem 34'  0" 

Width  over  gniardB  outside  of  nosing 70'  0' 

Length  of  weU 83' 0" 

Width  of  weU  at  nose 26'  0" 

64,  Framing,— TYi^  dredge  is  to  be  framed  on  the  trausveFse  system,  wiUi  six  trans- 
verse bulkheads,  two  ooDision  bulkheads  in  wings,  and  four  longitudinal  trass 
frames.  The  frames  are  numbered  from  the  bow,  which  is  zero,  to  the  transom, 
which  is  No.  128,  and  will  be  referred  to  in  these  specifications  by  these  numbers. 
The  frames  are  spaced  at  a  uniform  distance  apart  of  18  inches.  The  even  numbered 
frames  fr-om  26  to  106,  inclusive,  are  of  2^  in.  X  2^  in.  X  6  lb.  angle  bar,  with  floor 
plates  8  inches  wide  and  -f^  inch  thick  riveted  to  the  standing  flange,  on  the  top 
edges  of  which  reverse  frames  of  2i  in.  X  2i  in.  X  5  lb.  angle  bar  are  riveted,  extend- 
ing up  the  turn  of  bilge  to  a  vertical  height  of  30  inches  from  bottom.  The  odd- 
numbered  frames  from  27  to  109,  inclusive,  and  all  frames  in  bow  wings  and  stern 
rake  are  of  3  in.  x  2^  in.  X  5.5  lb.  angle  bars.  All  floor  frames  are  to  butt  on  the 
center  line  of  hull  and  will  be  connected  by  splice  plates  and  angles  at  least  18 
inches  long.  The  bulkheads  take  the  place  of  the  frames  for  which  they  are 
numbered. 

65,  Deck  beams.^FTom  frame  No.  24  to  No.  120,  inclusive,  the  even-numbered  deck 
beams  are  of  6  in.  x  15.6  lb.  Z  bars,  and  the  alternate  beams  are  of  3  in.  X  2i  in. 
X  5.5  lb.  angle  bars;  the  short  beamtf  at  bow  wings  being  also  of  3  in.  X  2^  in.  X 
12.8  augle  bars.  Deck  beams  No.  22,  crossing  end  of  well,  and  No.  128,  at  tran- 
som«  are  of  4  in.  x  4  in.  X  12.8  lb.  angles.  Each  deck  beam  is  attached  to  its  corre- 
sponding frame  by  gussets,  those  for  Z  bars  being  21  in,  x  36  in.  X  i  in.,  and  those 
for  angle  bars  being  12  in.  X  12  in.  X  A  in* 

66,  I^ransverse  hulkheade, — ^The  collision  bulkheads  are  on  frame  No.  10  and  the 
transverse  bulkheads  are  on  frames  Nos.  32, 46, 62, 78, 90,  and  110,  respectively.  Thev 
are  all  to  be  water-tight  and  are  made  of  7.65  lb.  plate  riveted  to  floor  and  deck 
beams  and  stiffened  by  2  in.  X  2  in.  X  3.2  lb.  angle  bars  placed  alternately  on  oppo- 
site sides  of  bulkheads  at  a  distance  of  about  &  inches  apart.  The  joint  of  plates 
are  to  be  double  riveted  lap.  The  collision  bulkheads  are  to  have  manholes  strength- 
ened by  an  iron  ring  and  provided  with  a  water-tight  door  and  also  a  2i-inch  gate 
valve  for  draining  the  compartments. 

67,  Longitudinal  truss  framing, — The  side  plating  of  well  will  be  continued  to 
bulkhead  No.  33  and  the  inboard  truss  frames  will  then  commence  and  run  aft  to 
transom,  maintaining  the  line  of  well  sides  until  they  meet  bulkhead  No.  46,  at 
which  point  they  are  5^  feet  each  side  of  center  line,  and  are  continued  parallel 
throughout  the  remainder  of  their  length.  The  outboard  trusses  will  run  from 
bulkhead  No.  32  to  transom  at  a  distance  of  14  feet  from  center  line.  The  top  and 
bottom  chords  are  to  be  made  of  two  2^  in.  X  2^  in.  X  5  lb.  angles  and  10.2  lb.  web 
plates  10  inches  wide,  riveted  to  each  8-inch  floor  and  all  deck  beams,  and  in  addition 
by  clips  of  2^  in.  X  2^  in.  X  5  lb.  angles,  and  such  other  suitable  sizes  as  are  required. 
The  chords  will  pass  through  the  transverse  bulkheads  intact  and  be  made  water- 
tight by  the  angle  connections.  Lattice  bracing  in  double  panels  made  of  2^  in.  X 
2^  in.  X  5  lb.  angles  will  be  worked  in  between  transverse  bulkheads,  as  shown  on 
sheet  6.  The  arter  ends  of  trusses  will  be  attached  to  transom  by  double  angles  2^ 
in.  X  2i  in.  X  5  lb. 

68,  Chinwales.— The  gunwales  are  to  be  of  3  in.  X  3  in.  X  7.2  lb.  angle,  to  be  riveted 
on  outside  of  sheer  strake,  and  will  extend  continuously  from  bow  to  stem. 

69,  Hull  plating,— The  bottom  of  hull  will  be  plated  with  10.2  lb.  plate  except  keel 
strake  and  rake  of  bow  wings,  which  will  be  of  12.75  lb.  plates ;  the  bilge  strake  or 
knuckle  will  be  of  12.75  lb.  plate  throughout;  the  sheer  strake  will  be  12.75  lb. 
between  frames  Nos.  20  and  116,  and  10.2  lb.  at  the  ends;  the  side  plating  of  hull 
and  well  will  be  10.2  lb. ;  the  end  of  well  ^ill  be  20.4  lb.  in  one  plate,  and  the  rake 
of  well  12.75  lb.  plate.  The  seams  of  keel  strake  will  be  double  riveted  and  all 
other  seams  will  be  single  riveted,  and  all  butts  will  be  double  riveted.  The  bottom 
plating  will  be  in  13  strakes  laid  alternately  inside  and  outside,  the  keel  strake 
being  on  the  outside.  The  width  of  bottom  strakes  will  be  36  inches  center  to 
center  of  laps  and  the  ruling  length  of  plates  will  be  18  feet.  All  butts  will  be 
planed  and  fitted  close,  metal  to  metal.  Butt  straps  must  be  ^  inch  thicker  than  the 
plates  which  they  connect  and  must  be  fitted  close  between  the  edges  of  inside 
strakes.  Solid  liners  in  one  length  must  be  fitted  at  every  frame  between  frame  and 
outside  strake  of  plating.  The  liners  must  be  the  full  width  of  the  flange  of  frame 
to  which  they  are  fitted  except  in  the  way  of  water-tight  bulkheads,  where  they  will 
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extend  in  one  piece  from  the  fore  edge  of  the  frame  before  to  the  after  edge  of  the 
frame  abaft  the  bulkhead. 

BO,  Deck  plating. — ^To  be  in  15  strakes,  each  36  inches  wide  center  to  center  of  laps, 
except  the  plate  sheer,  which  most  be  of  the  requisite  width  to  project  2|  inches  outside 
of  gunwale  angle,  except  between  the  wheel  beams,  where  it  will  be  flush.  The 
plate  sheer  will  be  of  12.75-Ib.  plate  for  the  length  amidship  between  frames  Nos.  34 
and  112,  and  all  the  remainder  of  deck  will  be  of  10.2-lb.  plate.  The  deck  will  be 
level  throughout,  without  sheer  or  crown,  and  will  be  laid  alternately  inside  and 
outside  strakes;  and  all  seams,  butts,  butt  straps,  and  liners  will  be  similar  to  those 
specified  above  for  the  hull  plating,  the  center  strake  beinff  an  outside  strake. 

61,  Bivetingy  etc. — Rivets  are  to  oe  of  soft  steel  or  Burden's  best,  and  f  inch  in 
diameter  throughout  the  hull,  except  where  otherwise  specified  or  noted  on  draw- 
ings or  the  nature  of  the  work  requires  a  different  size.  The  rivets  in  seams  and 
butts  of  outside  plating  will  be  spaced  not  more  than  2^  inches  apart  center  to  cen- 
ter, and  rivets  in  seams  of  all  internal  water-tight  work  will  be  spaced  not  more 
than  2f  inches  centers.  All  double  riveting  will  be  chain  fashion,  except  where 
otherwise  noted  on  drawings.  The  distance  Irom  center  to  center  between  the  rows 
will  be  If  inches.  No  livet  will  be  nearer  the  seam,  butt,  or  edge  of  plate  or  angle 
bar  than  its  diameter.  Spacing  of  rivets  in  beam  knees  will  be  from  2|  to  di  inches 
eenters,  but  no  beam  knee  will  be  secured  to  its  frame  with  less  than  four  (4)  rivets. 
Riyets  for  securing  outside  plating  to  floors  and  frames,  stiffening  an^le  bars  to 
bulkheads,  and  for  all  work  where  angle  bars  do  not  require  to  be  caulked  will  be 
spaced  not  more  than  5  inches  centers.  Heavy  drifting  must  not  be  resorted  to,  and 
holes  not  punched  fair  must  be  reamed  fair  and  a  size  of  rivet  to  fit  the  hole  must  be 
Qsed.  Countersinks  must  be  not  less  in  depth  than  three-fourths  the  thickness  of 
the  plate  or  anele  bar  countersunk.  Rivets  will  completely  fill  their  holes^  the 
heads  will  be  laid  up  in  aU  water-tight  work,  and  the  points  of  rivets  when  finished 
will  completely  Ml  the  countersinks  and  be  flush  or  slightly  convex  with  the  surface 
of  plates. 

6g.  €huirdt,— The  guards  will  extend  the  full  length  of  hull,  of  the  form  and 
dimensions  shown  on  sheet  2.  The  wheel  beams  are  to  be  opposite  to  bulkheads 
Nos.  62  and  78  and  are  to  be  24  feet  apart  center  to  center,  projecting  12^  feet  from 
hull,  with  a  landing  of  28  inches  on  side  plating.  They  will  consist  of  3-in.  x  8-in. 
X  7.2-lb.  angles  doubled  for  top  and  bottom  chords,  with  webs  of  10.2-lb.  plate,  and 
will  be  further  secure<l  to  deck  by  gusset  plates,  and  the  outer  ends  built  into  bridge- 
trees.  The  outriggers  next  to  wheel  beams  will  be  of  similar  construction,  but  with 
sinele  angle  bars  and7.65-lb.  plate.  Diagonal  braces  of  5-in.  x  2i-in.  X  11-lb.  T  bar 
wiU  be  riveted  to  under  plate  sheer  at  ends  of  wheel  beam  and  extend  to  hull,  as 
shown  on  sheets  2  and  7,  and  riveted  to  all  the  outriggers  they  cross.  Fore  and  aft 
from  these  the  outriggers  will  be  made  with  two  chords  of  2^-in.  x  2i-in.  x  5-lb. 
angle  latticed  together  bvbars  of  2-in.  X  2-in.  x^  3.2-lb.  angles  and  gusset  plates, 
itna  attached  to  nosing  plate  by  2|-inch  ansle  clips.  Towards  the  bow,  where  the 
guard  narrows,  the  bottom  chord  can  be  omitted  and  gusset  plates  used.  The  out- 
riggers will  be  spaced  36  inches  apart  and  coincide  with  the  even-numbered  fVames, 
andhave  a  rise  at  the  outer  end  of  6  inches  at  the  widest  part.  The  guards  fore  and 
aft  of  paddle  boxes  will  be  decked  with  7.65-lb.  plate,  which  will  be  riveted  on  the 
nnder  side  of  plate  sheer  and  to  all  the  outriggers.  Between  each  outrigger  the 
deck  wiU  be  stiffened  by  2-in.  X  2-in.  X  3.2-lb.  angle  bars  at  intervals  of  about  36 
inches.  Scupper  holes  H-  inch  di ameter  will  be  m^e  at  intervals  all  along  the  guard 
at  edge  of  deck  plating. 

65,  Bridgetree8,—The9&  will  be  box  ffirders  built  on  the  ends  of  wheel  beams,  and 
will  consist  of  top  plate  18  inches  wide  by  12.75  lb.,  two  web  plates  8  inches  deep 
by  12.75  lb.,  four  angles  3  in.  X  3  in.  X  7.2  lb.,  and  lattice  bracing  on  bottom,  as 
shown  on  sneet  7.  On  the  center  of  bridgetree  is  built  the  bolster  for  outboard 
bearing  of  paddle  shafb,  the  top  chord  angles  to  be  4  in.  X  4  in.  x  9.81b.,  which 
will  be  carried  down  and  secured  to  bridgetree  as  braces.  The  height  and  size  of 
bolsters  may  be  modified  to  suit  the  requirements  of  engine  builder. 

64.  Wheel  beam  chains.— -The  outer  ends  of  wheel  beams  will  be  supported  by 
2-inch  rods  with  2|-inch  upset  ends,  hung  from  posts  made  of  6>in.  X  8-ib.  latticed 
channel  bars,  with  tie  rods  If  in.  oiameter  and  2-inch  turn-buckles  running  from 
post  to  post  close  under  stringers  of  boiler  deck. 

66.  Ouard  ohaine. — ^The  ffuards  will  be  held  at  intervals  by  chains  of  similar  desi^ 
to  the  above,  but  rods  will  be  l^-in.  diameter,  with  li-in.  threads,  and  the  posts  will 
be  made  of  two  4-in.  channel  bars  riveted  together  through  web,  the  tie  rods  being 
l-|-inch  diameter  with  l|-inch  tum-bnckles 

66.  Ouard  rim  and  nodng. — ^Along  the  outside  of  guard  and  attached  to  all  the  out- 
riggers will  be  a  plate  8  inches  deep  by  10.2  lb.,  the  top  and  bottom  edges  stiffened 
by  3-in.  x  3-in.  x  6.1-lb.  angles,  the  upper  one  riveted  to  deck  of  guard  and  the 
lower  one  to  nnder  plate  sheer,  which  will  be  12  inches  wide  by  10.2  lb.  The  nos- 
ing will  be  of  white  oak  6  in.  X  8  in.,  rebated  to  fit  angle  on  top  and  secured  to 
plate  with  |-inoh  bolts  placed  18  inches  apart  and  staggered.    Joints  are  to  be 
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Bcarfed  3  feet  loDg,  and  everywhere  where  the  oak  comes  in  contact  with  metal  a 
thickness  of  tarred  felt  mast  be  inserted.  All  edges  of  nosing  are  to  be  properly 
rounded  and  finished  in  a  neat  and  workmanlike  manner. 

^.  TVonfoni.— This  will  be  of  12.75-lb.  plate  24  inches  deep,  with  stiffening  plates 
for  rudder  bearings. 

68,  Stanohiona  and  iiringert, — Strinsers  of  3-in.  X  2i-in.  X  5.5-lb.  angles  are  to  ran 
from  balkhead  No.  32  to  collision  bnlkhead  No.  10  and  have  stanchions  of  3  in.  x 
3  in.  X  6.1  lb.  riveted  in  with  small  gassets  at  86  inches  apart.  Any  other  stan- 
chions that  may  be  needed  nnder  boilers  or  any  machinery  not  sufficiently  carried  by 
bulkheads  or  truss  frames  must  be  supplied  and  riveted  to  deck  beams  and  floors  in 
an  efficient  manner. 

69,  Additional  iruBsea,— The  heavy  pumping  machinerjr  will  require  additional 
truss  framing  between  deck  and  floor,  whicn  must  be  put  m,  also  any  other  trussing 
that  may  be  needed  for  any  of  the  other  heavy  machinery. 

70,  Foundations  far  hoilert. — ^The  requipite  beams  under  the  ash  pans  and  cradles 
for  mud  drums  will  be  provided  and  riveted  to  deck. 

71,  Foundations  for  machinery, — ^That  part  of  deck  upon  which  the  main  engines 
and  pump  are  placed  will  be  reinforced  with  15.3-lb.  plate,  the  spaces  between  the  deck 
strakes  being  filled  both  inside  and  outside  with  plates  fitted  snugly  between  the 
edges  of  laps,  thus  making  a  total  thickness  of  i  inch.  Under  the  air  and  iet 
pumps,  filling  plates  are  to  he  inserted  where  required,  and  all  filling  or  doubling 
plates  required  for  other  purposes  are  to  be  provided. 

7f.  Disoharge  pipes  in  hold, — ^These  pipes  will  be  32  inches  diameter  inside  and 
made  of  10.2-lb.  plate  with  flanges  of  2i-in.  X  2^in.  x  5.9-lb.  angle  bar  riveted  throuffh 
and  through  with  bulkheads  and  forming  a  part  of  the  hull  structure.  Care  must  De 
taken  to  have  the  longitudinal  seams  placea  on  top  of  pipe  with  as  short  a  crossing 
of  joints  as  possible,  and  the  circular  seams  laid  in  the  direction  of  the  flow.  At  aU 
flanges  throughout  the  main  pump  pipes  the  plate  forming  the  pipe  must  come  flush 
with  flanges  in  order  to  prevent  tne  sand  from  cutting  the  plate,  and  care  must  be 
taken  in  cutting  holes  in  the  bulkheads  that  when  finished  all  the  plates  shall  be  quite 
flush  with  each  other,  as  shown  by  section  on  sheet  6.  The  discharge  pipe,  where 
it  passes  through  the  rake  of  stem,  must  be  made  of  15.3-lb.  plate  for  about  18  feet 
of  its  length,  and  must  be  connected  to  hull  with  flanged  plates  not  less  than  f-inch 
thick.  To  the  outboard  end  of  pipe  the  cast  steel  elbow  hereinafter  described  will 
be  riveted.  All  rivets  in  discharge  pipes  must  be  countersunk  and  driven  flush  on 
the  inside.  The  bend  of  pipe  from  bulkhead  No.  46  must  be  made  of  plate  |-inch 
thick  in  small  segments.  At  the  after  end  of  pipe  a  hand-hole  must  be  provided, 
fitted  with  a  cover  which  can  be  quickly  removed,  for  the  purpose  of  filling  or  empty- 
ing the  pipe  by  means  of  a  syphon. 

73.  Bow  girder.— A  box  girder  will  be  built  between  the  two  wings  at  fore  end  of 
well,  flush  with  nose  of  dredge,  this  girder  to  be  36  inches  wide  ana  36  inches  deep, 
the  top  standing  12  inches  above  deck,  and  is  to  be  made  of  10.2-lb.  plate,  with 
3-in.  X  3- in.  X  7.2-lb.  angles  on  three  comers  and  7- in.  X  3i-in.  X  19-lb.  angle  on  the 
forward  bottom  comer ;  the  girder  will  be  strengthened  by  six  transverse  ties,  spaced 
equalljf,  and  made  of  A -in.  eusset  plates  and  2i-in.  x  2i-in.  X  5-lb.  angles.  A  sec- 
ond 7-in.  X  3i-in.  X  19-lb.  angle  bar  will  be  riveted  18  inches  above  bottom,  and  both 
will  be  perforated  with  holes  for  screen  bars  at  a  distance  of  8  inches  center  to  cen- 
ter. The  screen  bars  will  be  made  of  3-inch  extra  heav^  pipe  4  feet  long,  held  in 
place  by  f-inoh  pins  at  top  end.  On  the  upper  edge  of  girder  a  nosing  of  white  oak 
8  in.  X  6  in.  is  secured,  rebated,  and  bolted  similarly  to  the  side  nosing.  This  girder 
is  shown  in  detail  on  sheet  6. 

77.  Stack  knees,— FovLT  stack  knees  are  to  be  built  on  the  bow  girder  as  shown  on 
sheet  6.  The  front  plates  and  knees  are  to  be  of  12.75-lb.  plate  and  the  angles  3  in.  X  3 
in.  X  7.2  lb.  The  posts  are  to  be  of  white  oak,  9  in.  X  9  m.,  mortised  into  nosing  and 
bolted  to  knees,  the  fenders  to  be  7  in.  X  11  in.  at  bottom  and  5  in.  X 11  in.  at  top, 
and  must  be  made  of  best  white  oak  or  hickory,  fitted  with  eyebolts,  and  properly 
lashed. 

75.  Cylinder  deanw.—These  beams  are  to  be  built  according  to  sheet  9,  except  in  so 
far  as  they  may  require  modification  to  meet  the  requirements  of  the  particular 
engines  accepted  for  the  dredge.  The  webs  are  to  be  of  12.75-lb.  plate,  the  top  chords 
to  be  two  5-in.  X  4-in.  x  11-lb.  angles,  with  a  cover  plate  10  inches  wide  x  15.3  lb., 
the  bottom  chords  to  be  two  4-in.  X  4-in.  X  9.7-lb.  angles  riveted  to  deck.  Stiffeners 
of  2|-in.  X  2i-in.  X  5-lb.  angles  will  be  placed  about  §5  inches  apart,  and  gussets  and 
tie  plates  as  shown. 

76.  Hoisting  frame. — This  frame,  from  which  the  suction  heads  are  to  be  suspended, 
will  consist  of  two  A  frames  set  upon  each  side  of  well  and  joined  together  at  the 
head  by  plates.  Each  leg  is  to  be  made  of  a  pair  of  latticed  channels  9  in.  X 14  lb., 
tied  together  at  the  head  oy  gusset  plates  and  secured  to  deck  by  gassets  and  angles, 
as  shown  on  sheet  12.  The  tackle  blocks  will  be  suspended  from  a  pin  in  the  head 
of  frame. 
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77.  Spud  we{2.— This  Ib  bailt  near  bow  of  dredge,  between  frames  24  and  26.  It 
will  be  2^  iochee  square  in  the  clear  on  the  inside,  made  of  12.75-'lb.  plates  and  3-in. 
X  3-in.  X  7.2- lb.  angles.  The  bottom  flange  must  be  a  steel  casting,  doable  riveted 
to  hull  plating.    (See  sheet  10.) 

78.  BiiUy  chocks,  and  cavils,— The  foUowing  number  of  these  deck  fittings  are 
required,  placed  where  shown  on  deck  plan,  sheet  2.  They  must  aU  be  set  on  stiffen- 
ing plates  riveted  independently  to  deck  plate  and  beams,  and  secured  by  riveting 
as  far  as  possible.  Four  larse  cast-iron  mooring  bitts  about  11  inches  diameter  and 
24  inches  high;  twelve  smaller  bitts  about  7  inches  diameter  and  16  inches  high ;  six 
pairs  of  sheave  chocks  with  sheaves  about  9  in.  X  3  in. ;  seven  cavils  about  4  feet; 
and  such  ringbolts  as  majr  be  required  for  snatch  blocks. 

79.  Fair  leads, — Two  pairs  of  fair  leads  with  24-inch  sheaves  for  1-inoh  diameter 
wire  rope  are  to  be  made,  as  shown  on  sheet  6,  and  set  in  place  on  bow  girder  as  on 
sheet  2. 

80.  Ha<c^.— Hatchways  must  be  made  in  deck  to  give  access  to  the  several  com- 
partments of  the  hold,  and  be  provided  with  iron  covers  made  of  5.1-1  b.  plate,  with 
li-inch  angle  rings  and  stiffeners  on  the  under  side  and  ring  bolts  for  lifting.  Iron 
ladders  must  be  provided  and  placed  in  convenient  position  in  each  hatchway. 

81.  Rudder  knees.— Two  box  knees,  4  feet  high,  made  as  shown  in  detail  on  &eet  6, 
are  to  be  built  at  stem. 

8g.  Rudders. — Two  balanced  rudders  are  required,  each  placed  at  a  distance  of  9  . 
feet  from  the  center  line  of  boat.  The  rudder  stocks  are  to  be  lap-welded  tubes, 
8  inches  diameter  and  |-inoh  thick  and  about  18  feet  long,  and  will  have  three 
srooves  tamed  in  each  at  the  distances  required  to  receive  the  pintle  bands.  These 
bands  are  to  be  good  sound  forgings,  and  must  be  bored  to  fit  the  grooves  snugly, 
sprung  into  place,  and  securely  bolted.  Near  the  upper  end  of  stock,  cheek  pieoes, 
either  forgings  or  steel  castings,  must  be  riveted  and  have  a  2i-inoh  pin  hole  bored 
through  center  to  receive  the  tiller  pin.  At  the  end  of  stock  a  smaller  hole  is 
required  for  the  tiller  brace.  The  blades  of  rudder  are  to  extend  forward  12  feet, 
shaped  to  fit  the  rake  of  hull,  and  on  the  after  end  the  blade  is  to  be  12  feet  long  and 
4i  feet  wide.  The  blades  are  to  be  built  of  7.65-lb.  steel  plates,  and  2i-in.  X  2i-in.  x  5- 
lb.  angle  bars.  Pieces  of  7.65-lb.  plate  will  be  bent  to  fit  the  stock  and  will  be  flanged 
on  both  sides  and  riveted  to  both  the  fore  and  after  faces  of  stocks.  Secondarv 
stiffening  plates  will  be  riveted  on  the  athwartship  center  line  of  stocks,  and  will 
fit  close  to  and  extend  beyond  the  above-flanged  plates,  both  fore  and  aft.  The 
plates  of  blades  will  be  laid  on  these  stiffeners  and  will  be  riveted  thereto,  then 
brought  together  at  the  fore  and  aft  edges  and  riveted  together  with  a  3-in.  x  i-in. 
bar  Inserted  between.  The  side  plates  will  be  stayed  throughout  by  |-inch  through 
rivets,  with  pipe  feirules  insertedT between.  The  bottom  will  be  closed  with  a  A-m. 
plate  and  outside  angle  bar  2^  in.  X  2^  in.  x  5  lb. ;  and  finally,  the  top  edge  will  be 
filled  in  with  hard  wood  about  three  inches  thick  and  riveted  through  and  through. 
The  rodders  are  not  to  be  water-tight,  and  a  number  of  f -inch  holes  will  be  punched 
in  bottom  plates.  The  pintle  pin  will  be  If  inches  diameter,  and  bronze  washers 
will  be  inserted  between  all  the  lugs  in  order  to  insure  a  distribution  of  the  weight 
of  rudders  on  each  bearing.    Lifting  shackles  and  bumpers  will  be  provided. 

85.  Tillers. — Each  tiller  will  be  made  of  two  (2)  4  in.  X  1  in.  bars  riveted  together 
with  separators  between,  as  shown  on  sheet  6,  and  will  have  eyes  forged  at  one  end 
to  couple  to  rudder  stocks,  and  a  ring  at  the  forward  end  for  attaching  tiller  ropes. 
The  two  tillers  will  be  connected  bjr  a  brace  of  3-inch  tube  with  pin  joints  at  each 
end,  and  the  weight  of  outer  end  will  be  sustained  by  a  brace  of  1-inch  iron,  with 
upset  thread,  running  to  head  of  rudder  stock.  Any  modification  of  the  tiller  ends 
that  may  be  necessary  to  accommodate  the  steam  steering  rig  will  be  made  as 
required. 

84.  Sheer  legs. — A  pair  of  sheer  legs  will  be  set  up  at  stem  for  liftinff  the  swivel 
elbow  and  rubber  hose  connection.  These  are  to  be  made  of  tubing  witn  stub  ends 
welded  in,,  and  will  be  stepped  by  pin  joints  in  steel  castings  riveted  to  deck.  Extra 
lugs  are  to  be  placed  for  semng  up  legs  over  rudder,  and  ring  bolts  or  other  fasten- 
ings to  be  provided  for  securing  back  guys  and  snatch  blocks. 

85.  Material  and  workmanship. — The  best  quality  of  material  and  workmanship 
will  be  required  in  each  and  every  part  of  the  work  done  under  these  specifications. 
All  plates  and  angles  used  in  said  work  are  to  be  of  soft  steel  having  an  ultimate 
tensile  strength  of  from  52,000  to  62,000  lbs.  per  square  inch,  the  elastic  limit  not  less 
than  one-half  the  ultimate  strength,  with  an  elongation  of  26  per  oentumin  8  inches 
and  a  minimum  redaction  of  area  at  fracture  of  ^  per  centum.  One  test  piece  for 
tensile  strength  and  one  for  bending  shall  be  taken  &om  the  steel  of  each  heat.  For 
the  bending  test,  the  pieoes  will  be  oent  cold  180  degrees  flat  upon  themselves  with- 
out fracture  on  the  outside  of  bent  portion.  A  variation  of  more  than  2^  per  centum 
above  or  below  the  specified  thickness  will  be  cause  for  the  reiection  of  any  mate- 
rial. Kivets  will  be  tested  cold  by  driving  the  shank  into  the  head;  the  rivet  must 
then  be  without  sign  of  fracture  on  the  outside  edge.    Facilities  must  be  given  to 
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the  inspector  by  the  manofaotnrer  and  contractor  for  making  these  tests,  the  cost 
of  which  will  be  borne  by  the  contractor. 

86.  TeBiing  of  hulU—Th^  bottom  of  hoU  will  be  tested  for  water-tightness  by  tilling 
with  water  to  a  depth  of  abont  6  inches,  before  the  boat  is  launched,  and  all  leaks 
and  imperfections  then  discovered  will  be  made  good. 

UPPBR  WORKS. 

87.  Deck  hoMe,— The  forward  end  of  deck  house  will  be  16|  feet  from  end  of  well 
and  the  house  wlU  extend  aft  to  16^  feet  from  stem;  it  will  be  44  feet  wide,  but 
drawn  in  at  the  after  end  to  conform  with  the  shape  of  boat. 

88.  Material.— AU  lumber  used  in  the  construction  of  the  upper  works  and  in  all 
other  carpenter  work  must  be  first  class,  clear  and  well  seasoned,  fr«e  from  sap  wood 
and  shakes,  dressed  on  sides  and  edges,  and  of  the  sizes  specified  after  being  dressed. 

89.  Framing. — ^The  main  stanchions  are  to  be  of  white  oak  3|  in.  x  3}  in.,  placed 
about  8  feet  apart  and  secured  by  angle  clips  riveted  on  deck,  as  shown  in  detail  on 
sheet  6.  The  intermediate  stanchions  are  to  be  of  1}  in.  X  3  in.  white  nine,  spaced 
about  24  inches  apart  and  carried  hj  sills  of  white  pine  3  in.  x  4  in.  cnecked  into 
main  stanchions  and  supported  in  middle  by  Iron  knees  riveted  to  deck. 

90.  Clampt. — The  outside  clami>s  are  to  be  If  in.  X  10  in.  white  pine,  and  the  inside 
clamp  If  in.  x  6  in.  white  oak,  checked  into  stanchions  and  bolted  with  i-inch 
carriage  bolts. 

91.  Uarlins. — ^Tbese  are  to  be  1|  in.  X  6  in.  yellow  pine,  spaced  about  18  inches 
apart  centers,  curved  to  a  crown  of  6  inches  and  checked  over  inside  clamp  1  inch 
deep.  Each  carlin  will  be  in  two  pieces^verlapped  or  scarfed  in  center  and  pro- 
jecting 6  inches  beyond  outside  clamp.  The  carlins  are  to  be  doubled  at  bulkheads 
or  where  extra  strength  is  required. 

92.  Stringert.—Theae  are  to  be  of  yellow  pine  4  in.  x  6  in.,  in  long  lengths,  with 
scarfs  3  feet  long,  bolted  and  nailed  and  secured  to  caps  of  stanchions  by  i-mch  screw 
bolts. 

93.  8tanchi<m$  and  irusses. — ^AU  stanchions  for  stringers  are  to  be  made  of  3i-inch 
diameter  iron  pipe  secured  to  deck  and  stringers  by  cast-iron  flanges  and  distributed 
as  shown  on  sheet  2.  Where  the  span  between  the  stanchions  is  over  10  feet,  the 
boiler  deck  is  to  be  supported  bv  trusses. 

94.  Boiler  deck.— This  will  be  laid  with  white  pine  }  inch  thick,  in  strakes  3  inches 
wide,  tongued  and  grooved,  and  beaded  on  unaer  side.  The  height  of  boiler  deck 
from  main  deck  will  be  12  leet.  The  guards  will  overhang  the  deck  house  6  inches 
and  will  be  finished  with  a  waterway  3i  in.  x  If  in*>  facing  8  in.  x  }  in.,  nosing 
6  in.  X  }  in.,  all  of  white  pine.  The  boiler  deck  is  to  be  doubled  over  the  whole  of 
intermediate  section  of  cabin  between  the  two  passages  with  white  pine  }  in.  thick, 
in  strakes  3  inches  wide,  slightly  ontgauged,  caulked  with  cotton,  and  payed  with 
thick  white  lead. 

95.  Siding.— The  deck  house  will  be  sided  with  white  pine  {  inch  thick,  tongued 
and  grooved,  and  beaded  on  both  sides,  in  strakes  3  inches  wide  laid  longitudinally, 
except  at  round  corners,  which  will  be  vertical.  A  row  of  transom  sash  will  be 
placed  below  clamps,  and  all  doors,  windows,  and  shutters  will  be  put  in  as  required. 

96.  Bunker. — This  will  be  built  of  the  size  and  in  the  position  shown  on  sheet  2. 
It  will  be  made  substantially  in  the  same  manner  as  the  side  bulkheads,  sided  on  the 
outside  of  studding  clear  un  to  carlins,  and  on  the  inside  to  a  height  of  6  feet  with 
l^-inch  yellow  pine,  tongued  and  ^ooved. 

97.  Stairs. — Tnere  will  be  two  flights  of  stairs  on  each  side  of  boat  from  guards  to 
boiler  deck.  They  will  be  30  inches  wide,  with  oak  treads  9  in.  X  H  in.,  with  about 
7i-inch  rise.  Two  sets  of  steps  from  boiler  deck  guards  to  top  of  paddle  boxes,  two 
sets  from  paddle  boxes  to  hurricane  deok,  and  6  sets  to  skylight  roof  are  to  be 
provided. 

98.  Lockers, — Such  lockers  as  are  usual  and  requisite  for  engine  room  and  ship 
stores,  lamp  room,  and  mate's  lockers  are  to  be  provided  as  shown. 

99.  Lavatory,  eic^Three  closets  located  abaft  the  paddle  box  on  port  side  and  a 
crew's  wash  room  in  a  similar  position  on  starboard  side  are  to  be  provided  and 
fitted  out  as  hereafter  described. 

100.  Paddle  boxes.— These  are  to  be  made  as  shown  on  sheet  8,  with  a  framing  of 
2i  in.  X  2i  in.  X  5- lb.  angle  bars,  upon  which  nailing  strips  of  poplar  2|  in.  X  li  in. 
are  to  be  bolted  with  |-inch  carriage  bolts.  Coamings  ot  white  oak  5  hi.  X  2  in.  are 
to  be  bolted  to  bridgetrees  with  a  strip  of  tarred  £lt  interposed,  upon  which  the 
stanchions  are  stepped.  These  are  to  be  of  white  pine  or  poplar  3  in.  X  1}  ^^'9 
spaced  18  inches  apart  cent-ers,  and  secured  at  top  end  to  angle  framing.  The  whole 
is  to  be  sided  with  white  pine  }  in.  thick,  in  strakes  3  inches  wide,  tongued  and 
grooved,  and  beaded  on  outside.  The  outboard  face  is  to  be  neatlv  finished  with 
facing  of  white  pine  6  in.  x  li  in.,  panel  of  poplar  12  in.  X  iV  ^^'  thick,  and  a  2-in. 
half-round  molding  rebated  over  panel.     The  center  piece  of  lattice  work  is  to 


Digitized  by 


Google 


APPENDIX  W  W REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3361 

be  removable  and  the  star  is  to  be  made  of  i^-in.  panel  and  li-in.  half-round 
moldinff.  The  bulkhead  of  deck  house  will  form  the  inboard  siding,  but  it  will  be 
doubled  by  }  in.  white  pine  siding,  tongued  and  grooved,  with  vertical  nailing  strips 
li  in.  X  l|  in.  between.  Both  bulkhead  and  doubling  must  be  painted  with  three 
eoats  of  pure  white  lead  paint  before  beiuff  closed  in.  A  flight  of  steps  24  inches 
wide  is  to  be  placed  on  each  side  of  paddle  ooxes. 

CABINS. 

101»  General, — ^The  general  arrangement  of  cabins  is  shown  on  sheet  3.  The  total 
length  will  be  137  feet  and  the  width  34  feet.  The  forward  cabin  will  contain  13 
staterooms,  bathroom,  and  storeroom,  all  10  feet  wide^  with  office  and  mess  room 
14  feet  wide  between.  The  intermediate  section  will  contain  kitchen,  pantry,  three 
storeroomAy  laundry,  laundress'  room,  wash  and  bath  rooms,  and  closets  for  officers. 
The  after  section  will  contain  quarters  for  cook  and  waiters,  ice  box  and  storeroom 
open  to  passage,  crew's  mess  room,  crew's  quarters,  and  two  bathrooms.  There  will 
be  two  passages  6  feet  wide  between  the  sections.  The  skylight  will  extend  full 
length  of  cabin,  at  a  width  of  14  feet. 

log,  DimensUme  and  materiaL^The  cabin  outside  stanchions  are  to  be  of  poplar, 
1  in.  X  3i  in. ;  the  inside  stanchions  of  poplar,  1^  in.  x  3  in. ;  the  plank  sheer  of 
white  pine,  {  in.  X  3^  in. ;  the  outside  clamps  of  white  pine,  1^  in.  x  7  in. ;  the 
inside  clamps  H  in.  X  5  in. ;  the  carlins  of  poplar,  1  in.  x  4  in. ;  the  bulkhead  strips 
of  poplar,  1  in.  x  li  in. ;  the  panels  of  poplar,  ^  in. ;  tibe  margins  of  white  pine, 
f  in. ;  the  roof  facing  and  nosing  of  white  pine,  f  in.  x  4  in. ;  the  waterway  of  white 
pine,  1  in.  X  2  in.  The  skylight  clamp  is  to  be  of  white  pine,  li  in.  X  8  in. ;  carlins 
of  poplar.  1{  in.  x  5  in. ;  facing  of  wnite  pine,  f  in.  X  4  in. ;  nosing  of  white  pine, 
i  in.  X  3  in. ;  waterwi^  of  white  pine,  f  in.  X  U  in- 

lOS.  Construeiion, — ^llie  cabin  and  skylight  roofs  are  to  be  ^in.  white  pine,  tongued 
and  grooved,  beaded  on  under  side,  and  double  nailed  to  each  carlin.  The  height  of 
cabin  from  carlin  to  carlin  will  be  8  feet,  and  the  ffeneral  construction  will  loUow 
the  ordinary  river  practice.  The  cabin  ceiling  will  be  paneled  with  an  06  molding ; 
the  skyligbt  carlins' will  be  capped  on  under  side;  a  plain  cornice  will  extend  the 
full  length  of  the  skylight,  and  the  forward  cabin  will  be  finished  with  pilasters  on 
each  side  of  doors  and  plain  brackets  to  cornice.  All  rooms  will  have  transom  sash 
on  the  outside,  and  those  in  forward  cabin  will  have  transoms  inside  also.  The 
intention  is  to  have  all  the  Joiner  work  done  in  a  thoroughly  good  and  substantial 
manner  and  neatly  but  plainly  finished.  The  cabin  will  nave  four  (4)  |-inch  bolts 
on  each  side,  passingfirom  carlins  to  under  side  of  boiler-deck  carlins. 

104.  Pilbi  kou8e,-^rhla  will  be  13  feet  long  fore  and  aft,  13  feet  wide,  and  10  feet 
high  firom  skylight  roof  to  under  side  of  carlms.  The  floor  beams  will  be  If  in.  X  10 
in.,  spaced  about  18  inches  centers,  carried  on  rails  If  in.  x  6  in.  on  each  side  of 
house.  The  floor  is  to  be  of  f-inch  yellow  pine,  tongued  and  fiprooved.  The  comer 
stanchions  will  be  3  in.  X  3  in.,  and  the  siding  is  to  be  of  wnite  pine  f-in.  thick, 
tongued  and  grooved,  and  beaded  on  both  sides.  The  pilot  house  will  be  fitted  with 
the  usual  adjustable  sight  shades  in  front  and  with  sliding  shades  on  the  ol^er  three 
sides.  The  sashes  will  be  1|  inches  thick  and  mounted  with  roUers  on  brass  water 
tables.  A  door  30  inches  wide  will  be  provided  in  »fterside  of  pilot  house,  with 
suitable  steps  to  same.  The  pilot  house  will  be  securely  fastened  down  by  a  |-inch 
bolt  at  each  comer  stanchion. 

105.  Pilot  wheel,'— This  will  be  10  feet  in  diameter  over  all,  with  double  rim  of 
usual  construction  and  mounted  in  the  usual  manner.  The  barrel  will  be  15  inches 
in  diameter,  and  the  necessary  tiller  ropes,  i  inch  in  diameter,  with  all  sheaves  and 
sheave  boxes,  will  be  nrovided  and  fitted  in  place  in  a  first-class  manner.  The  fit- 
tings in  pilot  house  will  include  speaking  tube  to  engine  room,  bell  tube,  bell  stand, 
all  necessary  bell  pulls  and  bell  cranks,  and  wiring  to  engine  room  and  whistle;  also 
a  settee  with  drawers  underneath. 

106.  Roofs, — All  roofs  will  be  covered  with  12  oz.  cotton  duck,  U.  S.  Army  stand- 
ard, of  approved  make,  well  lapped  at  edges  and  secured  with  10  oz.  copper  tacks, 
laid  on  a  thickness  of  heavy  roofing  felt  and  painted  with  two  (2)  coats  of  pure 
white  lead,  ground  in  boiled  linseed  oil  and  toned  to  lead  color  with  lamp  black. 
The  boiler  deck  guards  for  the  full  length  of  cabin  and  the  passageways  must  also 
be  covered  with  canvas  and  painted  same  as  the  roof. 

107.  Ouard  rail. — This  will  extend  all  around  the  boiler  deck.  It  will  be  made 
with  stanchions  of  white  oak,  If  in.  x  U  in*^  spaced  about  6  feet  apart  centers,  with 
one  short  stanchion  of  white  pine  between.  The  rail  will  be  29  inches  hiffh.  The 
caps  are  to  be  of  white  pine,  f  in.  x  4  in.,  with  filling  on  each  side  of  stanchions  |  in. 
X  2  in.,  and  two  rails  of  white  pine  f  in.  x  2  in. 

108.  Daors.^AH  doors  are  to  be  made  of  white  pine;  those  27  inches  wide  and 
under  to  be  1  inch  thick  and  those  above  27  inches  wide  to  be  li  inches  thick.  Inside 
doors  will  be  paneled  and  outside  doors  will  have  the  lower  part  paneled  and  the 
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^per  part  glazed.  All  state  room  outside  doon  will  be  fitted  with  blinds  of  white 
ine  {  moh  thiok.  The  doon  will  be  hung  with  steel  loose  pin  butt  hinges  and 
ntted  with  rim  looks  and  white  porcelain  knobs  of  extra  good  quality,  and  aU  neoea- 
sary  brass  hooks  and  eyes  of  ship  cabin  pattern.  The  blinds  to  outside  doors  wiU 
have  2i-inch  brass  shutter  bars  with  brass  hooks  and  eyes  for  fastening  back.  The 
sliding  doors  on  main  deck  will  be  mounted  with  ''Run  Easy"  warehouse  hancers 
with  6-inch  wheels  and  If  in.  X  A  in.  rails,  and  will  be  fitted  with  flish  door  handles 
and  suitable  looks. 

109,  Window  and  fr«iiMOfli«.— The  windows  will  be  single  sash,  \\  inches  thick,  and 
transom  and  skylight  sash  will  be  1  inch  thick.  The  windows  will  be  made  to  drop 
on  inside  of  bulkheads  and  will  be  fitted  with  slides  and  water  tables,  sash  weights, 
pulleys,  cords,  and  fastenings.  The  transom  sash  will  be  hung  at  top,  the  skyliffht 
sash  at  bottom,  and  all  will  be  provided  with  the  necessary  buttons,  ehains,  hooks, 
and  spring  bolts.  All  glass  used  is  to  be  double  strength  ''American,''  and  sashes 
must  in  all  cases  be  made  to  use  lights  of  standard  size.  All  hardware  furnishings 
must  be  approved  by  the  engineer  officer  in  charge. 

110,  Fortoard  oahin  and  $tate  roams, — Each  of  the  eight  state  rooms  in  after  part  of 
cabin  will  be  fitted  with  a  locker  36  inches  wide  and  21  inches  deep,  with  two  (2) 
drawers  below  and  paneled  doors  in  two  parts  above,  and  providea  with  drawer 

{mils,  cabinet  locks,  ninges,  spring  catches,  and  six  (6)  heavy  clothes  hooks  to  each 
ooker.  The  floors  of  office,  officers'  mess,  and  all  state  rooms  in  forward  cabin,  also 
floor  of  pilot  house,  will  be  covered  with  linoleum.  Iron  bedsteads  will  be  furnished 
throughout  the  boat,  as  hereafter  specified. 

til,  Kiiohenf  pantry f  etc— The  kitchen  will  be  fitted  with  fixed  tables,  placed  as 
shown  on  plan,  and  the  pantry  will  have  a  wash  table,  four  (4)  tiers  of  sheiiYes,  and 
drawers.  Store  rooms  will  luso  be  fitted  with  shelving  in  a  eomplete  manner,  a 
baker's  table  as  shown,  and  the  doors  will  be  fitted  with  first-class  locks. 

llg.  Laundry, —The  laundry  will  be  furnished  with  an  ironing  table  24  in.  x  SB  in. 
on  top,  made  of  white  pine,  and  the  laundress'  room  will  have  linen  lockers,  with 
shelves  and  double  doors. 

Its.  Crett^s  mess  room.— This  will  be  furnished  with  two  plain  tables,  8  ft.  X  11  ft., 
made  with  pine  frames  and  hard- wood  tops ;  also  four  seats  11  feet  long  to  suit  same. 

114,  lee  box,— An  ice  box  of  first-olass  construction,  charcoal  filled,  will  be  placed 
in  after  passage  and  fitted  with  drain  pipes. 

DREDQING  MAGHINEBT. 

lis.  Main  pump, — ^This  is  to  be  a  32-inch  centrifugal  double  suction  pump,  with 
discharge  at  bottom,  and  will  be  placed  on  the  center  line  of  boat,  as  shown  on 
^eet  2.  The  pump  runner  is  to  be  made  with  five  blades,  75  inches  diameter,  keyed 
upon  a  hammered  steel  shaft  with  two  keys  driven  fh>m  opposite  sides.  The  pump 
casing  mnst  be  divided  horizontally  through  the  axis  of  the  shaft,  and  the  top  half 
must  be  dixdded  again  vertically,  and  all  be  put  together  with  planed  joints.  The 
casing  must  not  be  less  than  2  inches  thick  anywhere,  and  mnst  be  3i  inches  thick 
at  throat,  ffradnally  diminishing  to  2  inches.  The  suction  elbows  are  to  be  24  inches 
diameter,  increasing  towards  the  casing  to  27  inches,  and  must  be  made  in  halves  and 
set  at  an  angle  of  45  degrees,  as  shown,  provided  with  stuffing  boxes  lined  with 
brass  sleeves,  and  fitted  with  brass  glands  and  sand  intercepting  chambers  to  which 
water-Jet  connection  will  be  made.  All  fitting  which  so  on  shtSt  mnst  be  in  halves, 
with  faced  Joints,  and  must  be  put  toorether  in  a  first-class  manner.  A  flange,  well 
braclceted,  must  run  all  around  lower  half  of  casing  for  secnring  pump  to  deck,  and 
lugs  or  eye  bolts  and  shackles  must  be  provided  for  lifting  the  various  parts.  The 
pump  is  to  be  provided  with  a  4-inch  air  exhauster,  with  pipes  arranged  as  shown 
on  sheet  4,  having  flange  connections  for  easy  removal.  The  casing  and  elbows  will 
have  handholes  for  examining  the  inside  of  pump,  the  covers  in  all  oases  to  be  as 
close  a  fit  as  possible  and  flush  on  the  inside.  The  blades  of  pump  runners  are  to  be 
made  without  wearing  plates  and  not  less  than  If  inches  thick. 

116,  Pump  shaft.— ThiB  is  to  be  of  hammered  steel,  9|  inches  diameter  In  center 
and  Si  inches  at  ends,  and  about  Hi  feet  long.  A  flange  coupling  of  cast  steel  will 
be  keyed  on  each  end. 

117,  Main  engines. — These  are  to  be  horizontal  tandem  compound  condensing,  with 
high-pressure  cylinder  16  inches  diameter,  low-pressure  cylinder  26  inches  diameter 
and  zO  inches  stroke.  They  must  be  designed  for  heavy  and  continuous  service, 
with  double  cranks,  oil-bath  lubrication,  and  automatic  shaft  governors,  and  should 
not  exceed  the  space  allotted  to  them  on  the  plan.  The  crank  shafts  are  to  have 
flange  couplings  on  one  end,  worked  solid  with  the  shaft,  to  match  those  on  pump 
shaft.  The  cylinders  are  to  be  provided  with  automatic  drain  cooks,  relief  valyes, 
sight  feed,  and  other  lubricators,  and  a  small  separator  for  each  engine ;  also  indica- 
tor oocks  on  eaoh  cylinder,  and  rig  for  takins  diagrams.  The  holding  down  of 
engines  will  be  by  oontinnous  flange  all  around  base  and  frequent  bolls  of  small 
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Tbe  engines  will  be  mn  continuonsly  at  a  working  speed  of  160  reyolntions 
per  minute,  but  must  be  perfectly  balanced  for  running  a  test  si>eed  of  175  revolu- 
tions per  minute. 

118.  TkroiiU  valve,  etc. — A  balanced  regulator  or  throttle  valve  is  to  be  provided, 
with  a  convenient  arrangement  of  handle  for  working  same  placed  between  the 
engines.  The  steam  pipes  are  to  branoh  from  each  side  of  va] ve  to  cylinder  by  easy 
eorves,  and  a  small  separator  is  to  be  directly  connected  to  each  cylinder,  the  drain 
from  which  must  be  taken  off  by  a  steam  trap. 

119,  CandeMer  and  air  jmmp.— The  condenser  is  to  be  of  the  independent  type,  and 
the  air  pump  is  to  be  duplex  compound,  with  steam  cylinders  10  and  17  inches  diam- 
eter, water  cylinders  19  inches  diameter,  and  15  inches  stroke.  The  water  cylinders 
are  to  be  brass  lined,  and  the  pistons  fitted  with  suitable  packing.  The  pump  will 
disohaige  into  a  hot  well  placed  in  the  hold  of  dredge  and  fitted  with  a  steam-tight 
coyer,  and  the  injection  will  be  taken  from  a  tank  fitted  with  brass  wire  screen  and 
■hnt-olf  Talye  on  inlet. 

ItO,  Jet  jNMiip.— This  pump  for  supplying  the  water  to  nozzles  of  jet  agitator  is 
to  be  hoiuontal  duplex  eompound,  with  outside  packed  plungers.  The  steam 
oylinders  are  to  be  10  and  20  inches  diameter,  and  the  plungers  16  inches  diameter 
by  15  inches  stroke.  The  steam  pipes  are  to  be  arranged  so  that  live  steam  can  be 
used  in  low-pressure  cylinder,  and  aU  parts  must  be  made  of  sufficient  strength  for 
this  purpose.  This  pump  will  be  required  to  work  against  varying  pressures,  from 
about  00  lb.  when  working  compound  to  120  lb.  when  working  the  large  cvlinder 
high  pressure.  A  modification  of  the  ratios  of  cylinders  will  be  allowed  if  desired. 
The  pumpplungers  must  be  made  as  light  as  consistent  with  the  required  strength,  and 
must  be  ofnard,  close-grained  iron,  and  the  glands  and  stuffing  boxes  must  be  bushed 
with  bronze.  The  valves  must  have  ample  area  and  tbe  passages  be  large  and  direct. 
The  oylinders  are  to  be  made  of  hard,  close-grained  iron  of  sufficient  thickness  to 
admit  of  reboring,  and  the  pistons  will  be  fit&d  with  approved  adjustable  paokiuff 
rings.  The  cylinder  heads  must  be  so  arranged  that  the  pistons  can  be  removed 
wltnout  takiuff  down  any  other  part  of  machinery.  The  suction  will  be  taken  from 
a  tank  placed  m  hold  of  dredge,  which  must  be  fitted  with  brass  wire  screens  and 
the  inlets  provided  with  shut-off  valves  close  to  hull  plating. 

121,  Swftian  heads, — These  are  to  be  made  as  shown  on  sheet  10.  Each  mouthpiece 
is  to  be  11  feet  6  inehes  wide  and  8i  inches  deep  at  its  smallest  part,  and  have  a  flared 
entrance,  the  upper  edge  being  strengthened  by  a  3  in.  x  3  in  x  7.2  lb.  angle  bar  and 
the  lower  edge  oy  a  4  in.  X  18.8  lb.  Z  bar  or  double  angle  riveted  together.  The  heads 
will  gradually  contract  until  they  are  22  inches  square  inside,  at  which  size  they  are 
continued  to  the  bow  and  enter  the  hull  by  means  of  radial  Joints.  The  heads  are 
to  be  built  of  steel  plates  12.75  lb.  on  top  and  sides  and  15.3  lb.  on  bottom,  with  3  in. 
X  3  in.  X  7.2  lb.  angle  bars  in  comers.  All  Joints  are  to  be  closely  butted  with  straps 
outside,  and  all  rivets  to  be  countersunk  on  the  inside  and  made  flush.  A  double 
angle  bar  4  in.  X  3  in.  x  8.5  lb.  is  to  be  riveted  on  each  side  of  center  line  on  top 
ei&,  with  a  plate  between  to  which  the  sling  chains  are  to  be  connected  by  shackles. 
Biai^onal  tension  rods  and  a  coupling  bar  will  be  fitted  between  the  two  suction  heads 
as  shown.  The  entrance  of  mouthpieces  will  be  fitted  with  screen  bars  of  cast  steel, 
placed  at  8  inches  centers,  held  in  place  by  a  bar  of  l^-inch  pipe  secured  at  each 
end.  Stiffening  bars  of  2^  in.  X  2i  in.  X  5  lb.  angles  are  to  be  riveted  to  upper  lip 
of  mouthpieces. 

Xlf  .  JSadial  jainU.— These  are  to  be  made  as  shown  on  sheet  11.  Both  hing  pieces 
are  to  be  steel  castings,  all  fianges  to  be  faced  and  pin  holes  bored  an  easy  fit  for 
3i-inoh  pins.  The  pipe  pieces  are  to  be  riveted  to  suction  pipes,  and  the  plates  and 
angles  to  come  flush  with  face.  The  radial  pipe  is  to  be  of  cast  iron  and  to  be 
mMhined  all  over  to  a  smooth  surface.  Tlie  inside  pipes  are  to  be  of  cast  iron,  faced 
on  flange  and  bolted  independently  to  the  bow  hinge  pieces.  These  pieces  will 
change  from  square  to  round  and  be  connected  to  the  suction  pipes  of  pump  by  short 
pieces  of  8-ply  rubber  hose,  made  in  the  same  manner  as  described  for  pipe-line  con- 
nections, paragraph  135. 

liSS,  Water  ieU  and  pipe»,^A,  header  of  8-inch  standard  pipe  will  be  placed  behind 
Z  bars  on  under  side  of  suetion  head,  perforated  with  12  holes  tapped  for  2-inch  pipe, 
into  which  bronze  nozzles  with  1-inch  outlets  are  to  be  screwed,  the  ends  of  nozzles 
to  rest  in  holes  made  in  center  of  Z  bars.  The  8-inch  pipes  will  be  continned  from 
a  tee  in  center  of  header  along  the  under  side  of  suction  heads  to  near  the  upper 
end,  where  oonneotion  will  be  made  to  branch  on  hull  by  sections  of  smoothbore 
suction  hose,  which  must  be  of  sufficient  strength  to  stand  a  pressure  of  at  least 
180  lb.  per  square  inch. 

ltd,  Baimng  toefcls.— The  suction  heads  will  be  suspended  and  hoisted  by  wire 
rope  taekle  hung  from  frame  at  bow  of  dredge.  It  will  consist  of  two  pairs  of  30-inch 
Bheaves  «*--.«  ..,,.. 

pins,  wil 

forged  in  the  best  possible  inanner.    The  oonneotion  to  suction  heads  is  to  be  made 
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res  grooved  for  f-inch  rope  and  bushed  with  best  bronze  for  3^inch  diameter 
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125.  Hoisting  winch. — One  wincU  for  hoiBting  saction  heads  is  to  be  made  substan- 
tially as  shown  on  sheet  15.  Engines  are  to  have  7  in.  x  7  in.  cylinders  geared 
abont  32  to  1,  with  drums  42  inches  diameter  grooved  for  f-inch  wire  rope«  and  fitted 
with  brake  and  all  handles  required  for  operating.    All  pinions  are  to  be  of  steel. 

1^6.  Hauling  ahead  winches* — ^Two  winches  are  required,  which  must  be  fitted  up 
for  right  and  lefb  hand,  and  made  substantially  as  shown  on  sheet  14.  The  engines 
are  to  have  7  in.  x  7  in.  cylinders,  geared  about  412  to  1.  The  drums  are  to  be  48 
inches  diameter,  grooved  for  1-inch  wire  rope,  and  fitted  with  all  clutches,  brakes, 
levers,  etc.,  required  for  operating.  All  the  pinions  are  to  be  of  steel  and  the  worms 
of  bronze.  All  the  winches  are  to  be  neatly  finished  in  all  parts,  the  cylinders  lagged 
with  planished  steel,  16  B.  W.  G.,  the  bottom  flanges  to  be  planed  and  ample  holding- 
down  bolts  provided. 

127,  Spud  anchor  and  lifting  gear. — ^The  spud  anchor  is  to  be  of  best  white  oak, 
22  inches  square  and  36  feet  lou^  over  all,  fitted  with  a  cast-iron  shoe  at  lower  end. 
The  lifting  cylinder  is  to  be  18  inches  diameter  with  a  stroke  of  6  feet,  and  fitted 
with  a  steel  piston  rod  4  inches  diameter;  the  piston  to  have  approved  packing 
rings ;  the  gripping  cam  to  be  of  steel ;  the  links  of  forged  steel  or  iron,  and  the  racks 
of  steel.  The  tripping  dog  is  to  be  forged  of  steel  or  iron  and  fitted  up  in  the  best 
manner.  A  back  roller  is  to  he  provided  with  bearings  for  same,  and  also  a  2-inch 
rotary  valve  and  all  working  handles. 

1£8.  Capstans. — Three  double-barreled  steam-power  capstans  are  required,  two  for 
forward  deck  and  one  for  stern.  The  engines  are  to  have  cylinders  7  in.  x  8  in. 
All  the  gears  are  to  be  of  steel  and  the  worms  of  bronze.  The  engines  will  be  placed 
in  hold,  the  forward  ones  on  foundation  plates  riveted  to  floor  beams  and  the  after 
ones  on  under  side  of  deck.  They  are  to  be  '* Providence"  oapstansor  others  of 
equal  quality  approved  by  the  engineer  officer  in  charge. 

1$9,  Steam  steering  rig. — This  is  to  be  direct  acting  and  of  a  design  approved  by 
the  engineer  officer  in  charge,  and  must  be  as  simple  as  possible,  easily  handled, 
must  not  interfere  with  the  use  of  the  pilot  wheel,  must  be  quickly  disconnected, 
and  must  be  first  class  in  every  respect. 

150.  Bilge  sipJions. — A  2^inch  bilge  siphon  is  to  be  placed  in  each  water-tight 
compartment,  fitted  with  all  necessary  valves,  piping,  and  suction  screens.  As  the 
lift  of  the  water  is  only  about  5^  feet,  tne  size  of  steam  pipes  is  to  be  made  in  propor- 
tion. The  height  of  discharge  above  water  is  to  be  not  less  than  1^  inches,  and  those 
siphons  discharnng  aft  of  wheels  are  to  have  elbows  on  outside  to  prevent  wash  of 
wheels  being  taken  inboard.  A  2i-inch  siphon  is  t<»  be  located  at  the  stem  of  boat 
and  connected  with  two  pieces  of  smoothbore  hose  so  that  discharge  main  can  be 
filled  or  pumped  out  as  required. 

151.  Pipes  through  hull. — All  pipes  discharging  through  hull  are  to  be  connected 
by  tight  joints  to  skin  plate;  all  above  1^  inches,  by  flanges  and  bolts;  and  the 
smaller  pipes,  below  li  inches,  by  lock  nuts.  Steam  traps  must  be  supplied  where 
required  to  prevent  steam  from  being  blown  about  the  boat,  and  all  pipes  discharg- 
ing under  pressure  are  to  have  elbows  on  the  outside. 

1S$.  Stcirel  elbow  for  discharge. — This  swivel  will  consist  of  two  elbows  32  inches 
inside  diameter,  coupled  together  by  collar  flange  working  in  a  recess  and  held  in 
place  by  a  ring  and  bolts.  The  elbows  are  to  be  steel  castings  and  the  flanges  and 
ring  to  be  truly  turned  and  bored  to  a  working  fit  and  have  a  bronze  friction  ring 
inserted  between  the  faces.  The  lower  elbow  is  to  be  riveted  to  the  end  of  the  dis- 
charge pipe  projecting  through  stern  of  dredge  and  the  upper  elbow  to  have  a  bead 
on  outer  end  on  which  the  rubber-hose  connection  is  to  be  clamped.  Both  upper 
and  lower  parts  are  to  be  braced  with  rods  fitting  into  jaw  brackets  of  steel,  riveted 
to  hull,  as  showp  on  sheet  13.  The  gudgeon  for  pivot  brace  is  to  be  turned  and  the 
eye  of  brace  to  be  bushed  with  bronze.  The  side  gudgeons  for  coupling  bars  are 
also  to  be  turned.  Two  forged  eye  bars,  backed  with  5-inch  T  bars,  are  to  be 
supplied  for  coupling  the  pipe  line  to  dredge. 

ISS.  Pipe  line. — This  will  be  32  inches  diameter  and  made  in  10  lengths  of  50  feet 
each.  I'he  pipes  will  be  made  of  steel  plate  i  inch  thick  with  lap  joints,  except  at 
the  end  to  which  the  hose  is  coupled,  wnich  must  be  butt-jointea  and  flush  outside 
for  a  length  of  12  inches,  the  end  being  finished  with  a  bead  of  1  in.  X  i  in.  half-oval 
iron.  The  other  end  of  each  length  is  to  have  a  flange  of  cast  steel  riveted  on,  truly 
faced  so  that  pipes  may  be  coupled  together  in  l(K)-feet  lengths  and  joints  made 
without  gaskets.  Four  experimental  flanges  are  to  be  supplied,  made  as  shown  on 
sheet  13.  The  longitudinal  seams  are  to  be  placed  on  top  with  joints  crossed  about 
12  inches.  The  carriage  frames  and  pivot  caps  are  to  made  and  secured  to  pipes 
as  shown  on  sheet  17,  and  also  suitable  coupling  bars  for  connecting  the  100-feet 
lengths  of  pipe  together.  Each  length  of  pipe  is  to  be  carried  on  a  ponton  30  feet 
long,  13  feet  wide,  and  3i  feet  deep,  with  1  inch  of  crown  on  deck.  The  pontons 
are  to  be  made  of  ^inch  steel  plate  with  2\  in.  X  2\  in.  X  4.1  lb.  angle-bar  framing, 
and  braced  to  carry  the  weight  of  deck  load.  The  pipes  will  be  centered  on  oast- 
steel  pivots  riveted  in  center  of  pontons,  and  the  weight  carried  by  carriages  which 
are  secured  to  pipes  by  strap  bolts  and  which  run  on  turntables  of  3  in.  x  1-in.  bar 
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iron  riveted  to  deck  of  ponton  by  angle  olips.  Each  ponton  wlU  have  a  tail  fin 
hnng  from  stern  and  braced  to  deck  oy  f-iticli  wire-rope  guys  and  tumbnoklee, 
and  a  rudder  hung  from  the  end  of  fin  which  will  be  worked  from  ponten  by  tiller 
lines.  Each  ponton  is  to  have  two  locking  chains,  with  turnbnckles  for  securing 
pipes  to  pontons  in  a  tore  and  aft  direction  for  towing^  four  small  cavils  of  oast 
steel,  and  a  small  oast-iron  snubbing  post  at  nose,  all  riveted  to  deck.  A  looking 
olamp  is  to  be  attached  to  carriage  to  hold  the  ponton  in  any  other  desired  position 
with  relation  to  the  pipes. 

154,  Baffie  plate.— A  swinging  baffle  plate  is  to  be  attached  to  the  last  Jength  of 
the  pipe  line,  made  as  shown  on  sheet  13,  and  operated  from  ponton  by  wire-rope 
lines  and  small  capstan. 

155,  Rubber  connectiane. — These  are  to  be  of  8-nly  best  Para  rubber,  with  the  inside 
lining  of  pure  rubber  i  inch  thick,  the  ends  also  being  capped  with  rubber  to  entirely 
protect  the  canvas  from  exposure.  One  length  of  6  feet  and  four  lengths  of  3  feet 
are  to  be  supplied,  of  suitable  diameter  to  fit  the  pipes. 

156,  Hydraulic  piles.^The  dredge  is  to  be  supplied  with  twenty  piles,  11  inches 
outside  diameter  and  35  feet  long,  made  in  two  sections^  the  lower,  20  feet  long,  of 
tube  f  inch  thick,  and  the  upper,  15  feet  long,  of  tube  f  inch  thick,  joined  together 
by  cast-steel  flanges  shrunk  or  pressed  on  and  rivete<l.  The  flanges  must  be  bored 
accurately  to  gauge  and  truly  faced  so  that  joint  can  be  made  without  a  gasket. 
The  cap  is  to  be  a  steel  casting  and  made  water-tight,  and  the  upper  tube  is  to  have 
a  hole  driUed  and  threaded  for  2i>inch  })ipe. 

157,  Wire  ropee.  —The  following  steel  wire  ropes  are  to  be  suppl ied,  all  of  "  Hercules" 
brand  or  other  of  equal  quality :  Two  lengths,  each  of  1,200  feet,  of  1-inch  diameter 
hoisting  rope,  19  wires  to  the  strand,  for  bow  lines;  one  length  of  f-inch  diameter 
hoisting  rope,  19  wires  to  the  strand,  for  hoisting  suction  frames.  These  ropes  do 
not  require  to  be  of  a  high  tensile  strength,  but  must  be  tough  and  pliable. 

158,  Elecirio  light  plant. — This  installation  is  to  consist  of  a  direct-coupled  vertical 
engine  and  generator  of  the  multipolar  type,  of  110  volts,  and  the  necessary  capacity 
for  operating  the  number  of  lamps  specified  below,  with  a  margin  of  20  per  centum 
overload  without  undue  heating.  A  slate  switchboard  is  to  be  placed  in  a  convenient 
position  in  engine  room,  mounted  with  ammeter,  voltmeter,  rheostat,  pilot  lights, 
and  main  switches  for  three  circuits,  one  for  main  deck,  one  for  cabin  deck,  and  one 
for  arc  and  search  lights.  Two  search  lights,  each  of  4,000  c.  p.,  with  18-inch 
reflectors,  are  to  be  provided,  arrange<l  with  both  revolving  and  aefiecting  move- 
ments, the  forward  one  to  be  operated  from  both  the  pilot  house  and  the  operator's 
platform,  and  the  other  from  main  deck.  Two  arc  lights  of  1,200  c.  p.  each  are  to  be 
placed  at  each  end  of  boat,  arranged  to  give  light  to  forward  and  after  decks  and  to 
the  main  guards.  The  lighta  will  be  carried  by  spars,  which  must  be  properly  rigged 
with  guys  and  tackle  for  raising  and  lowering  lights.  The  cabin  deck  will  be  lighte<l 
with  59  incandescent  li|;hts,  distributed  as  follows:  One  combination  electrolier  for 
three  lights  and  3  coal-oil  lamps,in  office;  three  combination  electroliers  for  two  lights 
and  two  ooal-oil  lamps,  two  in  officers'  mess  and  one  in  kitchen ;  three  portable  lights 
for  desk  use  in  office  and  mess  room ;  twenty-three  bracket  lights  in  state  rooms,  bath 
rooma,  and  closets;  eight  short  pendant  lights  on  guards,  and  sixteen  hanging  lights 
for  storerooms,  crew's  mess  room,  crew's  quarters,  etc.  The  main  deck  will  be 
lighted  by  about  36  lights  distributed  as  shown  on  plan ;  these  will  be  principally 
hung  frt>m  wires  and  some  will  be  portable  and  have  wire  guards.  The  hold  is  to  be 
served  with  four  lights,  with  long  wires  and  wire  guards  to  lights.  All  sockets  are 
to  be  of  the  Edison  pattern,  and  such  as  can  be  eanily  reached  from  the  deck  are  to 
be  key  sockets,  and  all  others  are  to  have  switches  at  convenient  places  for  use. 
The  lamps  in  cabins  are  to  have  suitable  shades  and  all  fixtures  are  to  be  very  plain, 
but  stronger  than  the  ordinary  commercial  ones  and  put  up  in  a  thoroughly  substan- 
tial manner.  Two  32  o.  p.  lamps  are  to  be  furnished  for  chimney  signal  lights,  with 
proper  colored  globes  and  snitablv  mounted  in  place,  the  switch  to  be  located  as 
required.  All  wiring  in  cabins  and  state  rooms  is  to  be  concealed  in  neat  mouldings, 
which  are  to  receive  one  coat  of  white  lead  ^aint  before  being  put  in.  All  wires 
passing  throneh  bulkheads  are  to  be  enclosed  in  porcelain  tubing;  all  insulators  are 
to  be  of  porcelain  and  the  wiring  and  fittings  generally  to  be  in  accordance  with  the 
rules  and  requirements  of  the  National  Board  of  Fire  Underwriters. 

PROPELLING  MACHINERY. 

159,  Deai^nefor  enginee. — Bidders  are  required  to  submit  designs  and  specifications 
for  propelling  engines,  subject  to  the  oonditions  herein  specified,  as  it  is  intended 
that  contractors  mav  use  existing  patterns  if  desired.  Any  slight  modification  of 
the  cylinder  beams  that  may  be  desired  by  the  contractor  will  be  allowed  if  it  does 
not  interfere  with  any  of  the  other  work  on  the  boat. 

140,  Engines. — The  engines  are  to  be  of  the  usual  Mississippi  River  type,  adapted 
for  side  wheels,  and  must  be  built  of  ample  strength  for  working  under  a  steam 
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presBnre  of  170  lbs.  per  sqnare  inch.  Special  attention  most,  howeyer,  be  fffTen  to 
reducing  weiebts  ae  mncb  as  possible  oonsistent  with  strength  reqnirea.  The 
engines  must  be  of  simple  design  and  have  large  wearing  surfaces,  balanced  Talyee 
and  variable  cnt-offs,  both  of  types  approved  by  the  engineer  officer  in  charge,  and 
must  have  such  modem  improvements  as  are  applicable  to  the  design.  They  mnst 
be  well  fitted  and  neatly  finished  thronghout,  though  a  large  amount  of  bright  work 
will  not  be  required. 

141,  Cylinders.— These  will  be  of  22  inches  diameter  and  6  feet  stroke,  sufficiently 
thick  to  permit  of  two  or  three  reborings,  cast  in  dry  sand  molds  of  hard,  close- 
grained  iron,  very  smoothly  bored,  counter-bored  ^  inch  at  each  end  short  of  the 
travel  of  the  piston  packing  rings,  and  must  be  entirely  firee  from  blow  holes  and 
spongy  places.  They  mnst  be  first  class  in  every  respect,  and  will  be  fitted  with  the 
usual  side  pipes,  valve  boxes,  valves  and  gear,  also  automatic  drain  cocks;  and  will 
be  covered  with  approved  magnesia  nonconductor  and  lagged  with  planished  sheet 
steel  about  No.  14  gauge.  The  cylinders  will  be  fastened  to  beams  without  cast-iron 
bed  plates,  keying  lugs  only  being  used. 

14fS.  Piston  rods.— These  are  to  be  hammered  steel.  The  piston  heads  and  followers 
are  to  be  steel  castings,  with  cast  iron  bull  and  packing  rings.  The  rod  will  be 
fitted  into  piston  against  a  shoulder,  and  into  the  cross  head  butt  against  the  end, 
with  only  sufficient  taper  to  enable  cross  head  to  be  removed  without  driving.  A 
backing  cutter  will  be  fitted  to  rod.  Metallic  packing  of  make  approved  by  the 
engineer  officer  in  charge  will  be  used  in  stuffing  boxes  for  piston  roas. 

US.  Cross  heads,— Theee  are  to  be  preferably  of  steel  castings,  and  will  be  fitted 
with  bronze  gibs  in  the  usual  manner. 

144.  Slides.—These  are  to  be  fine,  close-grained  cast  iron,  truly  finished,  and  will 
be  fitted  directly  to  cylinder  beams  without  cast-iron  bed  plates. 

146.  Pitmans.— These  will  be  about  28  feet  long  centers,  and  are  to  be  built  of  iron 
or  steel  lap- welded  tube,  with  solid  stub  ends  inserted  and  efficiently  trussed*  They 
will  1)0  fitted  with  brasses  lined  with  best  babbitt  metal,  and  gibs  and  keys. 

146.  Shafts  and  oramks. — ^These  are  to  be  of  hammered  steel,  well  designed,  and 
will  be  fitted  up  in  accordance  with  modem  practice.  Three  wheel  fianges  hooped 
with  wrought-iron  bands  will  be  firmly  keyed  on  each  shaft. 

147.  Pillow  blocks,  0to.— The  pillow  blocks,  yokes,  cams  and  cam  brackets,  and  all 
other  details,  will  be  designed  and  fitted  in  accordance  with  best  practice. 

148.  Throttle  valvea.— Each  engine  is  to  be  fitted  with  a  balanced  throttle  valve, 
placed  conveniently  within  reach  of  the  engineer. 

149.  Operating  gear,— Etkch  engine  will  be  handled  from  its  own  side  of  boat;  all 
levers  must  be  arranged  to  occupy  as  little  of  the  available  gangway  as  possible.  A 
steam  reversing  cylinder  must  be  provided,  the  ship-up  rig  neatly  and  conveniently 
arranged,  and  the  reversing  shafts  put  under  deck  if  necessary  to  make  a  suitable 
arrangement. 

150.  Bells. — Each  engine  must  be  supplied  with  signal  bells  of  different  and 
distinct  tones,  and  all  bells  necessary  for  the  proper  working  of  the  boat,  together 
with  fittings  and  wiring  of  first-class  character,  must  be  provided. 

161.  Paddle  wheels, — The  wheels  will  be  21  feet  diameter  over  buckets  and  22 
feet  over  ends  of  arms,  and  each  wheel  will  have  three  sets  of  arms.  15  arms  to  a  set. 
The  buckets  will  be  1}  inches  thick,  10^  feet  long,  and  difrerent  widths,  as 
required  to  balance  the  varying  strains  upon  the  crank.  The  arms  will  be  7  inches 
at  fiange,  12  inches  at  circle,  by  3  inches  thick;  the  circle  segments  to  be  7  inches 
wide,  set  up  with  keys,  and  secured  with  iron  rings  on  each  side  5  inches  wide  and 
^  inch  thick,  bolted  with  four  f-inch  bolts  to  each  segment.  Three  sets  of  braces 
are  to  be  fitted  between  flanges  and  circles.  Battens  are  to  be  7  inches  wide  and  1^ 
inch  thick.  Stirrups  are  to  be  made  of  f-inch  square  iron  with  large  square  nuts, 
and  washer  plates  are  to  be  6  in.  X  3  in.  x  i  in.  thiek.  All  timber  for  wheels  is 
to  be  seasoned  white  oak,  except  braces,  which  are  to  be  of  pine  or  poplar. 

BTBAM  PLANT. 

16t.  Main  hoUers.-There  will  be  seven  boilers  of  the  usual  Mississippi  River  type, 
of  44  inches  mean  diameter  and  30  feet  long,  each  boiler  having  four  flues  of  11 
inches  outside  diameter.  The  boilers  will  be  built  in  accordance  with  the  rules  of 
the  Board  of  Supervising  Inspectors  of  Steam  Vessels  for  a  working  pressure  of 
170  lb.  per  square  inch.  The  shells  are  to  be  of  marine  steel  ^  inch  thick  and 
60,000  to  65,000  lb.  tensile  strength.  All  holes  will  be  drilled  and  longitudinal  seams 
double  riveted.  The  rings  will  be  as  long  as  practicable,  and  the  longitudinal  seams 
will  be  above  the  fire  line.  The  fines  are  to  be  lap-welded  tube  in  3-feet  sections 
and  ^  inch  thick,  the  joints  carefully  and  tightly  fitted  into  each  other  in  a 
thoroughly  first-class  manner.  The  boiler  heads  must  be  annealed  after  flanging; 
the  back  heads  will  have  full-sized  manholes  at  top,  and  front  heads  will  haveiarge 
haudholes  at  bottom.    Manhole  doors  are  to  be ''  Eclipse"  or  other  equidly  good*    A 
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oertLftoate  of  inspection  of  the  boilers  most  be  filed  with  the  engineer  officer  in 
charge  before  the  Government  tests  begin. 

16$,  Gating,  hreeehingf  and  ohimneyB, — The  boilers  will  be  set  in  three  separate 
batteries,  ana  will  have  neat,  substantial  oast-iron  fronts,  fitted  with  fire,  poker,  and 
adi  doors,  grate  bars  and  bearers.  The  caslDgs  are  to  be  made  of  sheet  steel.  No.  12 
B.  W.  G.,  strengthened  with  anffle-iron  flange  aroand  top  edge  and  at  siaea  and 
bottom,  and  wiU  be  provided  wiUi  all  side  stays  and  bottom  stands  necessary.  The 
breechings  are  to  be  of  good  design,  made  of  sheet  steel.  No.  8  B.  W.  G.,  and  ade- 
quately supported.  The  chimneys  will  be  42  inches  in  diameter  and  70  feet  high 
above  grate  bars,  and  are  to  be  made  of  sheet  steel,  the  lower  half  No.  12  B.  W.  (?., 
and  the  up]>er  half  No.  14  B.  W.  G.,  and  will  be  strenp^ened  with  three  ang^le  bars 
2^  in.  X  2^  in.  X  4  lb.,  running  ftill  length  on  the  inside.  The  tops  of  chimneys 
will  be  finished  with  a  3-inch  angle-bar  ring,  and  all  eyebolte,  guy  rods,  turn- 
buckles,  and  fastenings  will  be  provided.  The  usual  casings  from  boUer  to  hurricane 
decks  are  to  be  made  of  sheet  steel,  No.  16  B.  W.  G.,  and  will  be  fitted  in  place  with 
proper  deck  riuffs  and  umbreUas  in  a  thoroughly  first-class  manner. 

164.  Steam  ana  mud  drumi, — Each  battery  will  have  a  steam  drum  90  inches  in 
diameter  and  of  requisite  length,  connected  to  each  boiler  by  leffs  10  inches  in 
diameter  and  6  inches  long,  double  riveted  to  each.  Manholes  and  doors  similar  to 
tiiose  on  boilers  will  be  put  in  heads.  A  main  steam  branch  6  inches  in  diameter 
will  be  riveted  on  each  drum,  and  a  dry  pipe  will  be  fitted  on  the  inside.  Steam 
branches  for  auxiliary  lines  and  reinforclDg  plates  will  be  put  on,  as  required.  Two 
mud  dmms,  16  inches  in  diameter,  for  each  battery  will  be  connected  to  each  boiler 
by  legs  8  iDohes  in  diameter.  A  handhole  will  be  put  in  each  head,  as  large  and  as 
near  the  bottom  as  practicable. 

166.  Brick  work. — ^The  boilers  are  to  be  built  in,  in  a  thoroughly  first-olass  manner, 
with  the  best  quality  of  fire  brick  in  fhmaces,  bridges  and  walls,  and  second  quality 
fire  brick  in  fire  bed  and  furnaces  below  grate  bars.  The  covering  tiles  are  to  be  of 
first-class  quality;  the  ash  pans  to  be  Hned  with  split  brick;  and  throughout  the 
whole  of  setting  care  must  be  taken  to  reduce  the  weight  as  far  as  possible  consistent 
with  good  work. 

166,  Fittings  and  valves.— The  boilers  are  to  be  furnished  with  all  the  usnal  and 
necessary  fittings.  Each  boiler  is  to  have  one  spring- loaded  safety  valve,  mounted 
on  a  fianffcd  branch  riveted  to  shelL  There  will  be  three  try-cocks  in  each  wine 
boiler  of  each  batterv  and  two  in  center  boiler;  feed  and  check  valves  for  each 
battery ;  four  2-inch  blow-off  valves  for  forward  and  four  for  after  mud  dmms,  with 
internal  perforated  pipes  and  auxiliary  gate  valves  in  each  overboard  pipe;  one 
6-inoh  main  steam  valve  for  middle  battery  and  two  5-inch  for  side  batteries,  andidl 
auxiliary  valves  for  other  steam  branches.  All  valves  for  steam  and  feed  or  that 
are  subject  to  high  pressure  are  to  be  ''extra  heavy''  and  adapted  to  the  purpose  for 
which  they  are  to  be  used.  All  valves  2i  inches  and  under  are  to  be  entirely  of  brass, 
unless  otherwise  sanctioned  for  special  requirements  by  the  engineer  officer  in 
charge,  and  in  no  case  will  the  ordinary  light  commercial  valve  be  accepted.  It  is 
advisaole  that  uniformity  in  the  make  of  valves  be  maintained  as  closely  as  possi- 
ble, especially  of  those  that  have  renewable  valve  discs.  All  connections  2  inches 
and  upwards  are  to  be  made  by  fianged  branches  riveted  to  boilers.  All  fittings 
must  be  approved  by  the  engineer  officer  in  charge. 

167.  Steam  pipes. — All  eteam  and  feed  pipes  above  2  inches  diameter  are  to  be  of 
lap-welded  tube,  connected  by  fianges,  and  put  on  according  to  the  rules  of  the  Board 
of^Sapervising  Inspectors  of  Steam  Vessels.  The  main  steam  branches  from  steam 
drams  will  be  5  and  6  inches  diameter,  connecting  by  a  cross  on  center  line  of  boat 
and  mnnine  thence  10  inches  diameter  to  main  engines,  where  it  will  be  carried  for- 
ward at  reduced  size  to  winches,  etc.  All  bends  in  these  pipes  must  be  of  large 
radios  and  very  neatly  bent.  The  auxiliary  steam  line  will  be  3  inches  diameter  and 
will  be  connected  with  auxiliary  boiler,  capstans,  fire  pamp,  siphons,  electric-light 
and  shop  engines.  All  pipes  2  inches  and  over  to  be  connected  by  flange  unions;  all 
screwea  Duions  throughout  the  boat  most  be  of  brass  and  of  first-class  make;  and 
all  screwed  fittings  must  be  of  malleable  iron. 

165.  Sxhaust  mpes.— The  exhaust  from  the  main  engines  and  Jet  pumps  will  be  con- 
nected with  condenser;  and  the  exhanst  from  propelling  engines,  air  pump,  steam 
winches,  electric-light  and  shop  engines  will  be  connected  with  heater.  Tne  large 
pipes  are  to  be  made  of  sheet  steS,  No.  14  B.  W.  G.,  with  end  or  flanjged  seotionB 
made  of  copper  \  inch  thick,  in  the  manner  of  the  best  river  practice.  The  exhaust 
tnm  heater  must  be  provided  with  the  ordinary  water  catcher,  outlet  to  atmosphere, 
vaJve  for  same,  and  blast  nozzles  of  copper  for  chimneys.  The  exhaust  pipes  £rom 
winches,  air  pump,  electric- light  and  shop  engines  are  to  be  fitted  with  straightway 
shut-off  valves.    The  capstans  are  to  exhaust  through  sides  of  hull. 

169,  AmxiUary  haUer. — This  boiler  is  to  be  of  the  vertical  submerged-tube  type,  42 
Inches  in  diameter  and  9  feet  high,  with  shell  extended  to  form  ash  pan.  All  the  plates 
used  in  the  oonatmction  of  this  boiler  are  to  be  marine  steel  of  60,000  to  66,000  lb. 
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tensile  strength.  The  shell  will  he  iVtr  ii^oh  thick :  the  fire  hox  and  cone  will  be 
^  inch  thick,  and  the  heads  ^^  inch  thick.  The  shell  will  be  doable  riveted  in  the 
longitadiual  seams,  and  all  holes  will  be  drilled;  and  the  fire  box  and  cone  will 
be  efficiently  stayed  for  a  working  pressure  of  170  lb.  per  square  inch.  The  boiler 
is  to  contain  about  100  tubes,  2  inches  in  diameter  and  not  less  than  42  inches  long, 
and  must  be  built  according  to  the  rules  of  the  Board  of  Supervising  Inspectors  of 
Steam  Vessels.  A  chimney  of  suitable  size  wiU  be  provided,  with  all  the  necessary 
casings,  deck  rings,  and  guvs;  and  the  boiler  will  be  set  in  place,  all  mountings 
litted,  and  shell  covered  with  approved  magnesia  nonconductor  2  inches  thick,  cov- 
ered with  canvas  and  painted.  The  bottom  of  the  shell  will  have  a  2-inch  angle- bar 
ring,  riv<*ted  on  the  outside  and  to  the  base  plate,  which  last  is  to  be  made  of  i-inch 
steel  plate,  square  in  form  and  flanged  on  all  four  sides  about  3  Inches  deep,  with  a 
return  flange  outwards  of  2  inches  width  by  which  the  boiler  will  be  secured  to  deck. 
The  bottom  of  the  ash  pan  will  be  lined  with  brick.  The  boiler  will  have  three  mud 
ports  at  the  bottom  and  three  on  the  level  of  the  furnace  crown ;  and  will  be  pro- 
vided with  grate  bars,  glass  water  gauge,  three  gauge  cocks,  one  6-inch  diameter 
steam  gauge  with  brass  case,  spring  safety  valve,  blow-off  valve,  one  1-iuch  Metro- 
politon  injector  or  other  of  equally  good  make,  fitted  to  boiler  by  connection  inde- 
pendent of  blow-ofi",  and  one  2^inch  main  steam  valve  of  **  extra  heavy''  pattern. 

160,  Steam  and  other  gauges, — The  following  gauges  will  be  required  and  must  be 
set  in  convenient  places  and  be  properly  mounted  and  connected: 

Three  (3)  S^-inch  pressure  gauges  to  200  lb.,  brass  case,  for  boilers. 

One  (1)  10-inoh  pressure  gauge  to  200  lb.,  nickel  plated,  for  main  steam  in 
engine  room. 

One  (1)  8i-inch  pressure  gauge  to  160  lb.,  nickel  plated,  for  Jet  pomp. 

One  (1)  H^-inch  pressure  gauge  to  80  lb.,  nickel  plated,  for  main  pump. 

One  (1)  10-inch  vacuum  gauge,  nickel  plated,  for  condenser. 

One  (1)  6-inc'h  pressure  gauge  to  80  lb.,  brass  case,  for  operator. 

One  (1)  6-inch  vacuum  gauge,  brass  case,  for  operator. 

One  (1)  6-inch  pressure  gauge  to  200  lb.,  brass  case,  for  auxiliary  boiler. 

One  (l3  6-inoh  pressure  gauge  to  80  lb.,  for  steam  heating  pipes  for  engine 
room. 

One  (1)  6-inoh  pressure  gauge  to  80  lb.,  nickel  plated,  in  office. 

161,  Bailer  and  eteam-pipe  eoveringe.^The  tops  of  boilers  and  the  steam  drums  and 
connections  must  be  covered  with  magnesia  block  of  approved  quality,  2  inches 
thick,  properly  wired,  and  covered  with  canvas.  All  steam  pipes  must  be  covered 
with  same  quality  of  magnesia  of  the  regular  thickness,  and  must  be  neatly  finished 
at  the  flanges,  connections,  and  joints,  covered  with  oauvas  and  painted  and  banded 
in  the  usual  manner.  The  covering  must  not  be  put  on  until  boilers  and  pipes  have 
been  tried  under  steam  and  everything  found  to  be  perfectlv  tight. 

16S,  Feed  and  fire  pumpe, — These  will  be  two  horizontal  duplex  pumps  with  out- 
side packed  plungers  about  5  inches  diameter  and  10  inches  stroke,  each  having  a 
capacity  of  80  gallons  per  minute  when  running  at  average  working  speed.  These 
pumps  must  have  brass  bushes  in  glands  and  staffing  boxes  of  water  cylinders,  and 
be  provided  with  all  lubricators,  etc.  The  pumps'are  to  be  arranged  in  such  a  man- 
ner that  either  or  both  can  be  used  for  either  feed  or  fire  purposes,  and  straightway 
valves  are  to  be  used  in  these  connections.  The  suction  is  to  be  taken  from  the  hot 
well  and  also  from  the  river,  for  which  suitable  connections  to  hull  will  be  made.  A 
fire  main  will  run  on  each  side  of  house  below  carlins,  with  four  branches  on  main 
deek,  four  on  boiler  deck,  and  four  on  hurricane  deck.  Each  branch  must  be  fitted 
with  a  valve  and  hose  coupling  for  2-inoh  diameter  hose.  Twelve  lengths  of  2-inoh 
rubber-lined  cotton  hose,  each  50  feet  long,  must  be  supplied,  together  with  6  noz- 
zles and  a  hose  key  and  rack  for  each  branch.  All  the  above  fittings  and  hose  must 
be  of  approved  make. 

16S,  Heater, — A  feed^ water  heater  of  the  usual  steamboat  type  is  to  be  supplied; 
the  feedpipes  inside  of  heater  to  be  drawn-brass  tubes  connected  by  flanges. 

PLUMBING  AND  TINNING. 

164,  Stateroome, — Each  of  the  three  staterooms  forward  is  to  be  fitted  with  a 
marble  comer  slab,  22  in.  x  22  in.,  10-in.  back  and  14-in.  basin,  nickel-plated  brass 
faucets  for  hot  and  cold  water,  etc.,  complete. 

165,  Ojgiloere'  wash  room, — This  will  be  fitted  with  five  iron  enameled  washbowls 
with  sectional  slabs,  with  brackets  and  union  strips  nickel  plated,  and  nickel-plated 
faucets  for  hot  and  cold  water. 

166,  Officers^  bathrooms  and  closets, — A  &^f%,  white  enameled  roll-rim  bath  tub  is  to 
be  fitted  in  each  of  the  bathrooms,  with  nickel  plated  faucets  for  hot  and  cold  water 
and  all  other  accessories  complete.  One  water-closet  in  forward  bathroom  and  two 
in  officers'  oloset  will  be  fitted  with  earthenware  front-outlet  plain  pedestal  bowls, 
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7-galloD  eopper-lined  siphon  flash  tanks,  with  niokel-plated  flush  and  supply  pipes 
and  donble-ooTer  seats.    The  woodwork  is  to  be  oak,  with  plain  roand  corners. 

167,  Crew^9  bathrooms, — ^Two  5i-feet  white  enameled  roll-rim  bath  tubs  are  to  be 
fitted  in  the  rooms  aft  of  crew's  quarters,  with  all  fittings  similar  to  those  in  officers' 
bathrooms. 

168,  Creui^»  wash  room. — The  crew's  wash  room  on  starboard  guard  is  to  be  fitted 
with  four  iron  enameled  washbowls,  with  sectional  slabs  similar  to  those  described 
for  officers'  wash  room. 

169,  Crmtfs  closets. — ^The  crew's  closet  on  the  port  guard  aft  of  paddle  box  is  to  be 
fitted  with  hopper  closets  having  suitable  flushing  arrangements,  and  also  an  earth- 
enware nrinal  having  a  flushing  trough  inside  of  paddle  box. 

170,  Sinks, — One  iron  white-enameled  sink  40  in.  x  20  in.  will  be  placed  in  pantry, 
one  30  in.  X  20  in.  in  kitchen,  and  one  30  in.  x  20  in.  in  laundry,  each  to  be  fitted  with 
hot  and  cold  water  connections,  waste  pipes,  and  brackets  for  supporting  sinks. 
Traps  will  not  be  required  for  kitchen  and  pantry  sinks,  but  the  waste  pipes  must  be 
of  large  size  and  be  run  overboard  by  an  independent  connection. 

171,  Workmanship, — All  plumbing  and  pipe-fitting  will  be  done  in  the  most  work- 
manlike and  sanitary  manner,  and  will  be  a  thoroughly  first-class  job  in  every 
respect.  All  cold-water  service  pipes  will  be  connected  with  tank  on  roof,  and  the 
hot- water  service  pipes  for  all  baths  and  wash  rooms  will  be  connected  to  hot- water 
tank. 

175,  Tinning.—FouT  (4)  downspouts  firom  the  comers  of  the  pilot  house,  1^  inches 
in  diameter;  five  (5)  on  each  side  from  skylight  roof  to  hurricane  deck, 2  inches  in 
diameter:  five  (5)  on  each  side  of  hurricane  deck  to  boiler  deck,  2^  inches  in  diame- 
ter, and  nve  (5)  scuppers  on  each  side  of  boiler  deck,  3  inches  in  diameter,  will  be 
provided :  all  to  be  made  of  galvanized  iron  not  less  than  No.  22  B.  W.  G.  The  neces- 
sary speaking  tubes,  bell  tubes,  and  trumpets  will  be  provided  and  fitted  up  in  a 
complete  and  first-class  manner. 

173.  Service  pipes. — ^A  complete  system  of  hot  and  cold  water  pipes  will  be  fitted 
to  all  wash  basins,  baths,  and  closets  throughout  the  boat.  The  kitchen,  pantry,  and 
laundry  hot- water  service  will  be  connected  to  the  range  boiler. 

inSCELLANBOUS. 

174.  Workshop  and  machine  tools. — ^The  space  between  the  jet  numi»  and  bunker  will 
be  used  as  a  machine  shop  and  will  be  fitted  up  with  a  vertical  engine,  7-incb  cylin- 
der, and  9  or  10  inch  stroke,  and  all  the  necessary  shafting,  hangers,  pulleys,  and 
belts  for  operating  all  the  machines.  The  foUo  wing  maohine  tools  are  to  be  supplied 
and  must  be  of  approved  make : 

One  (1)  24-inch  swing  screw  cutting  lathe,  with  compound  rest  and  rod  feed; 
bed  to  be  16  feet  long,  and  the  lathe  to  be  provided  with  full  set  of  change 
gears,  which  must  include  wheels  for  cutting  pipe  threads,  large  and  small  face 
plates;  one 20  inch  four-jaw  chuck,  one  9-inch  three-jaw  chuck,  steady  and  fol- 
lowing rest-s.    The  tailstock  is  to  have  a  set-over  for  turning  taper. 

One  (1)  25-inoh  swing  vertical  drill  press  with  back  gear,  and  power  feed  with 
qniek-retum  motion. 

One  (1)  18-inch  stroke  crank  shaper,  with  swivel  vise. 

One  (1)  bolt  and  pipe  threading  machine,  to  cut  bolts  from  |  inchXip  to  2  inches, 
and  pipes  fh>m  i  inch  up  to  3  inches,  with  a  full  set  of  both  bolt  and  pipe  dies 
and  of  maohine  taps  from  i  inch  to  2  inches;  the  fittings  to  include  cntting-off 
knife,  chuck  for  gripping  nuts,  and  holder  for  taps. 

One  (1;  emery  grinder  with  two  wheels,  12  in.  X  2  in.,  and  rests  suitable  for 
tool  grinding. 

Two  (2)  portable  vise  benches,  one  6  ft.  X  3  ft.  fitted  with  2  vises  and  2  draw- 
ers, and  one  3i  ft.  X  2^  ft.  fitted  with  one  vise;  these  benches  to  be  fitted  up  in 
a  very  substantial  manner. 

One  (1)  blacksmith's  forge,  28  in.  X  40  in.,  with  fan  blower,  to  be  set  up  and 
provided  with  necessarv  smokestack,  etc. 

176.  Small  tools, — ^The  following  small  tools  are  to  be  supplied,  and  must  be  of  first- 
class  quality  throughout  and  of  approved  make  unless  otherwise  specified : 

One  (1)  anvil,  200  lb. 

One  (1)  set  of  firing  tools  for  each  battery  of  boilers. 

One  (1)  set  of  firing  tools  for  auxiliary  boiler. 

Six  (6)  short-handled  coal  shovels. 

Two  (2)  long-handled  coal  shovels. 

One  (1)  set  of  drop-forged  steel  wrenches  for  each  engine,  machine,  and  pump. 

One  (1)  set  of  drop-forged  steel  wrenches  for  each  capstan  engine. 

Three  (3)  machinists'  hand  hammers. 

Twelve  (12)  machinists'  chisels,  assorted. 

One  (1)  copper  or  rawhide  hammer. 
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One  (1)  blacksmitbt'  hand  hammer. 

One  (1)  twelve-ponnd  sledge  hammer  and  handle. 

One  (1)  Biz-ponnd  sledge  hammer  and  handle. 

One  (1)  set  of  12  blacksmiths'  tongs. 

One  (1)  set  of  blacksmiths'  tools.  (1  set  swages,  tops  and  bottoms,  ^  in.,  1  in., 
li  in.,  2  in.,  2i  in.,  3  in.;  1  set  fullers,  tops  and  bottoms,  i  in.,  1  in.,  2  in.:  1 
flatter,  3  in. ;  2  set  hammers,  1^  in.,  2  in. ;  2  catting  chisels,  1  each,  hot  and  cold, 
li  in. ;  6  punches,  1  each  square  and  round,  i  in.,  f  in.,  1  in. ;  1  set  heading  tools, 
I  in.  to  1  in.,  by  eighths.) 

One  (1)  swage  block. 

One  (1)  boiler  rachet  (12  inches). 

Six  (6)  steel  drills  for  boiler  ratchet,  { in.  to  1  in.,  by  eighths. 

One  (1)  medium-size  melting  ladle. 

One  (1)  small-size  melting  ladle. 


One  (1)  portable  forge,  Buffalo  No.  4, 
Three  (3)  macbinista'  j 


parallel  vises,  5^inch  Jaws,  Prentiss  or  eqnaL 
One  (1)  pipe  vise,  hinged,  to  take  pipe  up  to  3  inches  diameter. 
One  (1)  No.  1  Barnes  3-wheel  pipe  cutter. 
One  (1)  No.  2  Barnes  3- wheel  pipe  cutter. 

One  (1)  set  of  pipe  taps,  -^  in.,  i  in.,  f  in.,  1  in.,  1^  in.,  1^  in.,  2  in. 
Two  (2)  pairs  No.  1  adjustable  pipe  tongs. 
Two  (2)  pairs  No.  2  adjustable  pipe  tongs. . 
Two  (2)  pairs  No.  4  adjustable  pipe  tongs. 
One  (1)  No.  3i  Brock's  chain  tongs. 
One  (1)  six-inch  Stilson  wrench. 
One  (1)  ten-inch  Stilson  wrench. 
One  (1^  eighteen-inch  Stilson  wrench. 
One  (1)  six-inch  Coe's  monkey  wrench. 
One  (1)  twelve-inch  Coe's  monkey  wrench. 
One  (1)  eighteen-inch  Coe's  monkey  wrench. 
One  (1)  brass  oiler  set  (6  pieces). 
Four  (i)  oilers^  steel,  long  spout,  quart. 
Four  (4)  oilers,  steel,  long  spout,  pint. 
Four  (4)  oilers,  steel,  3|  inches  diameter,  3-inch  nozzle. 
Three  (3)  galvanized-iron  oil  tanks,  60  gallons,  with  pnmps,  measnies,  and 
funnels  complete. 

176.  Spare  parts  of  machinery. — The  following  spare  parts  are  to  be  furnished;  each 
piece  must  be  fitted  in  place  and  all  ready  for  use : 

Two  (2)  bronze  sleeves  for  shaft  stuffing  boxes  of  main  pump. 

Two  (2)  bronze  glands  for  shaft  stuffing  boxes  of  main  pump. 

Two  (2)  bronze  water  rings  for  shaft  stuffing  boxes  of  main  pump. 

Two  (2)  bronze  worms  for  hanling  winches,  one  right  and  one  lerb. 

Two  (2)  hoiHting  sheaves  with  bronze  bushes. 

Fonr  (4)  clamps  for  rubber  connections. 

Twelve  (12)  nozzles  for  water  jets  with  ^inch  outlets. 

A  set  of  grate  bars  equal  in  number  to  half  the  number  in  actual  use. 

177.  Steam  whistle. — The  whistle  will  be  8  inches  in  diameter,  long  bell,  and  will 
be  placed  in  position  required.  The  steam  pipe  will  have  an  independent  connec- 
tion to  each  oattery  of  boilers,  with  a  shut-off  valve  to  each.  The  whistle  yalve 
will  be  placed  where  most  convenient  and  be  wired  to  pilot  house. 

178.  Fire  pails. — Four  (4)  stands  for  fire  pails  will  be  provided  and  set  on  the  sky- 
light roof,  each  containing  six  (6)  best  galvanized-iron  fire  pails,  large  size. 

179.  Water  tanks,— A  combined  water  tank  and  filter  9  it.  X  3  ft.  X  20  in.  deep, 
made  of  galvanized  iron.  No.  12  B.  W.  G.,  and  fitted  with  iron  covers,  will  be  pro- 
vided for  the  cold-water  service,  and  a  tank  of  similar  size  and  make,  but  fitted  with 
a  steam  heating  coil,  will  be  provided  for  the  hot- water  service.  Both  of  these 
tanks  will  be  placed  on  hurricane  deck.  A  small  expansion  tank  will  be  placed  in 
kitchen  where  convenient,  and  will  receive  the  water  of  condensation  from  coil  in 
hot- water  tank,  and  will  also  have  a  connection  to  filter  tank  operated  by  a  ball 
valve.  This  tank  will  work  in  connection  with  the  boiler  of  cooking  range.  The 
hot  and  cold  water  tanks  will  be  supplied  by  the  fire  pump,  and  all  connections, 
valves,  and  overflow  pipes  necessary  for  the  complete  fitting  out  of  this  service  will 
be  provided. 

180.  Steam  heating.— -A  complete  system  of  steam  heating  will  be  installed,  with 
coils  as  follows:  Two  (2)  in  office,  four  (4)  in  officers'  mess  room,  one  (1)  in  each 
forward  bath  and  wash  room,  two  (2)  in  crew's  mess  room,  fonr  (4)  in  crew's  quar- 
ters, one  (1)  in  each  crew's  bathroom,  and  (1)  in  pilot  house.  The  length  and 
number  of  returns  of  coils  will  be  regulated  by  the  size  of  rooms  to  be  heated.  A 
reducing  valve  will  be  placed  near  to  boiler  to  reduce  the  pressure  in  heating  svstem 
to  about  25  lb.  per  square  inch ;  and  a  spring- loaded  relief  valve  will  be  placed  near 
end  of  main  line  of  pipes  in  engine  room,  and  also  a  pressure  gauge  in  engine  loooi 
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and  one  (1)  in  ofBoe.  The  whole  will  be  fitted  with  tJl  necessary  radiator  yalves, 
air  cooksy  steam  trap,  drainpipes,  and  screens  to  protect  the  woodwork. 

181.  Stoves, — One  plain  heating  stove  with  square  base  and  about  IS-inch  fire  pot 
will  be  placed  in  office,  and  one  of  similar  make  with  about  20-inch  fire  pot  will  be 
placed  in  officers'  mess  room.  These  stoves  will  be  set  on  zinc  stands  and  will  be 
secured  to  deck.  A  kitchen  range  must  be  provided,  of  wrought  steel  and  of  approved 
make,  lars^e  enough  to  cook  for  about  50  persons.  It  must  have  two  ovens  and 
single  shelf,  pouch  feed  door  for  soft  coal,  and  water  back,  and  must  be  furnished 
wiui  one  66-gallon  pressure  boiler,  one  set  of  wafile  irons,  4  steel-ribbed  roasting 
pans,  and  4  Russia-iron  bread  pans.  The  laundry  must  be  provided  with  one 
wronght-steel  stove,  to  heat  four  irons  each  side.  All  the  stoves  are  to  be  adapted 
for  soft  coal,  and  will  be  set  up  in  place  with  smooth  stovepipes  and  roof  venti- 
lators, and  have  housings,  smokestacks,  and  caps  of  No.  22  galvanized  iron.  The 
smokestacks  wiD  be  so  arranged  and  of  such  height  as  not  to  be  an  inoonvenience 
to  the  pilot  house. 

18g,  Bedsteads  and  mattresses. — Each  of  the  three  staterooms  forward  will  be  fur- 
nished with  a  white  enameled  iron  bedstead  of  plain  design,  3  feet  wide,  pillars  ItV 
inches  diameter,  with  an  all-metal,  steel- wire  center  support,  woven- wire  mattress 
to  suit.  Each  of  the  other  ten  staterooms  in  forward  cabin  will  be  ftmiished  with 
a  two-story,  all-iron  bedstead,  white  enameled,  2  feet  9  inches  wide,  pillars  liV  inches 
diameter,  and  all-steel-wire  mattress  to  suit.  The  laundress'  room  will  be  fur- 
nished with  a  single  all-iron  bedstead,  black  enameled,  2  feet  9  inches  wide,  pillars 
1^  inches  diameter,  and  all-steel- wire  mattress  to  suit.  The  eook's  and  waiters' 
room  and  the  crew's  quarters  will  be  furnished  with  19  two-story  all-iron  bedsteads, 
black  enameled,  2  feet  9  inches  wide,  pillars  1^  inches  diameter,  and  all-steel- wire 
mattress  to  suit.    All  bedsteads  must  be  of  approved  make. 

18S.  Flagstaffs,— The  forward  flagstaff  will  be  placed  abaft  the  pilot  honse  and  the 
after  one  at  end  of  skylight^  properly  stepped  and  braced  and  furnished  with  hal- 
yards and  cleats. 

184.  Painting,— AH  woodwork  above  main  deck  will  be  painted  three  coats  of  pure 
white  lead  and  linseed  oil.  The  interior  of  cabin  will  be  painted  with  one  coat  of 
shellac,  three  coats  of  flat  color,  and  one  of  zinc  gloss.  All  knots  will  receive  one 
coat  of  shellac.  Three  (3)  name  plates  for  sides  of  pilot  honse  will  be  provided, 
having  the  name  of  boat  in  gilt  letters  on  a  dead  black  ground.  The  lettering  on 
other  parts  of  boat  will  be  done  as  directed.  In  painting  metal  work  all  scales 
and  traces  of  oxidation  must  be  removed  before  applying  the  first  coat.  The  out- 
side of  hull  will  receive  two  coats  of  red  lead  and  pure  linseed  oil  before  launching 
and  the  inside  will  receive  one  ooat  of  similar  paint  before  launching  and  another 
after  all  work  is  finished  and  the  bilges  cleaned  out.  The  machinery  and  other 
ironwork  will  receive  two  coats  of  good  oil  paint  of  such  colors  as  may  be  selected, 
the  last  coat  to  be  put  on  after  all  work  is  done  and  preliminary  tests  are  made. 

185,  Refrigerating  plant— Separate  bids  are  required  on  a  refrigerating  plant 
which  will  have  a  capacity  sufficient  to  make  about  half  a  ton  of  ice  per  24  hours  and 
cool  a  storage  room  about  12  feet  long,  4  feet  wide,  and  7  feet  high  in  the  clear.  All 
the  machinery  must  be  furnished  and  installed  in  a  satisfactory  manner.  The  freezing 
tank  is  to  be  provided  with  ice  molds  and  filter,  and  tank  and  storage  room  must  be 
built  in  approved  manner.  It  is  proposed  to  place  the  ice  tank  on  the  starboard 
guard  forward  of  wheel  box  and  the  storage  room  similarly  on  the  port  gnard.  The 
machinery  is  to  be  located  as  most  convenient  when  the  spaces  to  oe  occupied  are 
known.  The  machine  will  not  be  run  continuously,  but  in  periods  of  6  or  B  hours, 
with  the  same  stoppage  between  runs.  The  plant  must  be  run  satisfactorily  for  four 
days  before  being  accepted.  Specifications  and  general  drawings  of  this  plant  must 
be  submitted  with  proposals  as  required  by  paragraph  36. 

H.  E.  Waterman, 
Captain,  Carps  of  Engineers^ 
Secretary  Mississippi  Biver  Commission* 
MI68IS6IPFI  BivsB  Commission,  Office  of  the  Sbckbtaky, 

St.  Louis,  Mo.,  June  £1, 1898. 


Appendix  1  0. 

REPOBT  OF  A8ST.  BXOINXER  A.  T.  MORROW  ON  SURVEY  WORK  ALONG  THE  UPPER 
RITER,  AND  ON  THE  COMPARISON  OF  THE  RESULTS  OF  THE  LOW- WATER  SURVEY 
OF  1897-98  ALONG  THE  LOWER  RIVER  WITH  THE  RESULTS  OF  PREVIOUS  SURVEYS. 

St.  Louis,  Mo.,  April  10, 1899. 
Captain:  I  have  the  honor  to  submit  the  following  report  on  the  work  of  the 
snrvey  party  which  operated  under  my  direction  during  the  last  season  in  the  State 
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of  Minnesota,  working  from  St.  Paul  northward,  and  on  the  comparison  of  the 
results  of  the  low-water  snrvey  of  1897-98  along  the  lower  river  with  the  results  of 
previous  surveys. 

Survey  work  along  the  upper  river. — On  the  24th  of  May  I  left  St.  Louis,  Mo.,  accom- 
panied by  my  foreman,  and  proceeded  to  Minneapolis,  where  I  was  engaged  for  a 
time  in  receiving  outfit  and  in  making  preparations  for  the  season's  work.  Other 
members  of  the  party  joined  me  from  time  to  time  during  the  last  days  of  May  and 
the  first  part  of  June.  On  the  3l8t  of  May  I  set  up  camp  in  northeast  Minneapolis. 
On  the  3d  of  June  work  was  begun  with  a  small  force,  and  the  regular  work  of  the 
season  was  taken  up  on  the  6th  of  June. 

The  party  when  in  full  working  order  consisted  of  26  employees  and  5  teamsters 
with  teams,  the  latter  being  furnished  under  contract. 

The  party  was  organized  as  follows :  A.  T.  Morrow,  chief  of  party ;  W.  S.  Williams, 
precise-level  observer;  F.  G.  Ray,  observer  on  secondary  triangulation ;  O.  N.  Axtell, 
location  of  bench  marks  and  observer  on  tertiary  triangulation  connected  therewith ; 
W.  C.  Lemen  and  E.  E.  Whitehead,  recorders.  Foreman  J.  B.  Moore  was  placed  in 
charge  of  the  subparty  building  triangulation  stations. 

The  party  was  quartered  in  a  camp  of  II  tents,  which  was  moved  by  teams  as 
the  work  progressed.  The  teams  used  to  move  camp  outfit  were  occupied  at  other 
times  in  transporting  subparties  to  and  from  their  work. 

The  work  of  triangulation  was  begun  in  the  vicinity  of  Fort  Snelling,  the  last 
line  of  the  triangulation  of  1895  being  taken  as  a  base.  From  that  point  the  work 
was  carried  northward,  embracing  points  on  both  sides  of  the  river  and  having  tri- 
angle sides  of  about  4  miles  in  length  on  the  average.  With  the  exception  of  the 
base  lines  and  the  stations  immediately  connected  therewith,  the  triangulation  sys- 
tem, mostly,  followed  the  locations  selected  by  (ieorge  H.  French,  who  made  a  recon- 
naissance in  advance  of  the  triangulation  party.  The  work  of  building  stations 
proved  to  be  unusually  heavy.  The  country  above  St.  Paul  is  mostly  level  and  to  a 
considerable  extent  is  covered  with  timber.  Hills  of  sufficient  height  to  furnish 
clear  lines  of  sight  from  point  to  point,  except  in  rare  cases,  could  not  be  found. 
Under  such  circumstances  it  became  necessary  either  to  cut  lines  through  the  timber 
or  to  build  stations  of  sufiicieut  height  to  carry  the  lines  of  sight  above  the  timber. 
The  latter  course  in  almost  all  instances  proved  cheaper  and  more  expeditious.  Of 
98  stations  occupied  during  the  season,  10  onlv  were  ground  stations;  10  others  had 
4-foot  tripods,  and  the  remaining  78  were  provided  with  double-concentric  scaflblds, 
for  supporting  instrument  and  observers,  of  heights  varying  from  10  feet  to  76  feet 
and  averaging  33  feet. 

The  entire  distance  covered  by  the  triangulation  from  Fort  Snelling  to  Aitkin  is 
175  miles.    One  hundred  and  one  secondary  triangles  were  closed  during  the  season. 

Four  base  lines  were  measured  along  the  line  of  the  work  at  the  following  places: 
Monticello,  Rice,  Brainerd,  and  Aitkin.  The  stretches  between  the  base  linesembraced 
from  22  to  27  triangles  each.  The  stt^el  tape  and  other  apparatus  used  in  the  base- 
line measurements  are  the  same  that  have  been  used  heretofore,  and  the  methods 
employed  in  the  work  remain  practically  unchanged.  Observations  for  azimuth 
were  made  at  the  several  base  lines.  In  tliis  work  the  readings  on  the  striding  level 
were  dispensed  with,  and  alternate  observations  on  the  star  and  its  reflection  from 
the  surface  of  Mercury  were  substituted  therefor.  In  other  respects  the  methods 
prescribed  in  the  printed  instructions  were  followed.  The  results  indicate  a  decided 
gain  by  the  change  of  method,  which  is  not  surprising  in  view  of  the  high  latitude 
at  which  the  observations  were  taken  and  the  somewhat  worn  condition  of  the 
instruments  used. 

Within  the  system  of  secondary  triangulation  enough  tertiary  triangulation  was 
done  to  locate  the  several  bench  marks.  These  were  placed  along  the  river  banks  in 
pairs  of  one  P.  B.  M.  and  one  B.  M.  on  each  '^  stone  line^'  at  intervals  of  3  miles. 

A  precise- lev  el  party  under  W.  S.  Williams  was  attached  to  the  triangulation  party. 
The  work  of  this  party  began  at  St.  Paul,  where  it  was  connected  with  the  P.  B.  M.'s  of 
1891,  and  terminated  at  the  Aitkin  base  line.  The  line  followed  the  left  bank  of  the 
river  as  nearly  as  practicable,  and  was  connected  with  the  several  ''stone  line'' 
P.  B.  M.'s  and  as  many  of  the  triangulation  marks  as  were  easily  accessible. 

The  permanent  marks  used  consist  of  the  usual  vitrified  tile  ibr  subsurface  mark, 
and  for  surface  mark  an  iron  pipe  with  a  fixed  brass  cap  provided  for  stamping  lati- 
tude, longitude,  and  elevation  above  sea.  The  bottons  of  the  pipes  are  split  and  turned 
outward  to  prevent  "heaving"  by  frost. 

On  November  15  the  work  was  completed  to  the  Aitkin  base  line.  The  property 
was  then  stored  in  Aitkin  and  the  party  disbanded. 

During  the  last  month  of  the  season  the  progress  of  the  work  was  seriously  retarded 
by  the  high  timber.  After  selecting  the  highest  ground  available  and  building  sta- 
tions of  from  60  to  75  feet  in  height  the  lines  sometimes  failed  to  clear  the  timber. 
The  advent  of  the  swamps  above  Aitkin  will  still  further  increase  the  difflcalties. 

I  am  inclined  to  think  that  some  modification  of  the  plan  of  operations  will  have 
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to  be  devised  for  the  oontiniiance  of  this  work  above  the  limit  of  tho  last  Reason's 
operations. 

Appended  hereto  are  tabulations  showing  the  extent  and  results  of  tiie  work. 
Descriptions  of  tri angulation  points  and  bench  marks,  together  with  geographical 
positions  of  same,  will  be  submitted  later. 

There  were  101  triangles  closed  with  a  mean  closure  for  the  season  of  l.U  seconds; 
48  triangles  closed  large,  1.17  seconds,  and  53  triangles  closed  small,  1.11  seconds. 

There  were  130  stone-line  bench  marks  established  and  looated|  and  34  tertiary 
points,  such  as  church  steeples,  court-houses,  etc.,  located. 

Table  No.  1. 


Location  of  base  line. 


Number  of  triangles  between  buiie  lines. 
Length  of  base  line. {me^ri' 

Diser^anoiea  between  meaanremenls 


Oi>po«iile  Mon- 
tlcello,  Minn. 


Below  Kice, 
Minu. 


Diacrepanciee  between  measared  and 
oompated  lengths  of  bases I    1  in 


^1 
5,401.ir,75 
1,  «46.  2580  I 
lin     201.000 
700 
,700 


If  lin     201.000   ) 

..y  lin  1,475, 700    } 

{  1  in     232, 700   j 


622, 700 


24 
6, 700.4799 
1,  737. 4907 

lin  2. 969, 000 


1  in  34, 960 


lirniiienl, 
Miun. 


30 
5, 400. 6708 
1, 646. 1097 

lin  438, 400 
lin  116,900 


Aitkin,  Minn. 


4,798.4793 
1,462.5634 

1  in  1, 304, 000 
1  in  48, 380 


Table  No.  2. 


Observed  a»i- 
niutb. 


Discrepan- 

Seta of 

cies  be- 

obser- 

tween seta 

vations. 

of  observa- 

tions. 

// 

2 

0.26 

6 

8.33 

5 

4.95 

5 

6.57 

DiHcrepan- 

cies  be- 
tween ob- 
served and 
ootnputed 
aziniaths 
before  ad- 
Jastnient. 


Monticello,  Minn.,  east  baae  to  we»t  base . 

Rice,  Minn.,  river  base  to  baclc  base , 

Brainerd.  Minn.,  north  base  to  south  base. 
Aitkin,  Minn.,  lower  base  to  upper  base . . 


270 
357 
267 


18.48 
14.39 
07.81 
25.74 


7.01 

.85 

1.27 

2.00 


Comparison  of  the  results  of  the  low-water  surveif  of  1Sf)7-98  with  the  results  of  previous 
surveys. — The  survey  of  189^-98  began  at  Scot  Bluffn.  5  miles  above  Baton  Kouge,  and 
extended  to  Carrollton,  a  distance  of  131  miles.  This  section  of  the  river  is  com- 
pletely protected  by  levees,  has  comparatively  stable  banks,  and  at  extreme  low 
Mrater  it  practically  subsides  to  Gulf  level  and  has  but  little  current.  It  may  there- 
fore be  considered  a  lower-river  section^  and  such  conclusions  as  are  drawn  from  its 
examination  may  properly  apply  to  the  lower  river  only. 

The  snrvev  and  the  methods  of  reducing  and  comparing  its  results  are  similar  to 
those  described  in  previous  reports  and  need  not  here  be  repeated.  (See  Mississippi 
Kiver  Commission  Report.  1897,  p.  3672-3674;  Report  18JIS,  p.  3241-3244.) 

Between  Scot  Blufi's  ana  Donaldson vi lie,  a  distance  of  58  miles,  the  following  com- 
parisons have  been  made:  Survey  of  1897-98  with  survey  of  181^-96  on  391  cross 
sections,|26,052  elevations  being  used ;  survey  of  1897-98  with  survey  of  1882-83  on 
170  cross  sections,  and  survey  of  18ii5-96  with  survey  of  1882-83  on  170  cross  sections. 

Between  Donaldsonville  and  Carrollton,  a  dlKtance  of  73  miles,  the  survey  of 
1897-98  was  compared  with  survey  of  1893-94  on  489  cross  sections,  31,416  elevations 
being  used. 

Some  tabulations  showing  averages  of  cross-section  elements  by  stretches  and  by 
reaches  have  been  prepared,  to  accompany  this  report;  also  a  series  of  tabulations 
showing  changes  in  mean  cross-section  elements,  so  far  as  snch  changes  have  been 
determined  by  the  several  surveys.  These  latter  tabulations  set  forth  more  clearly 
than  I  can  otherwise  express  the  changes  in  detail.  Their  examination,  however, 
leads  me  to  some  general  conclusions  in  regard  to  this  portion  of  the  river,  which 
are  submitted  as  follows : 

(1)  At  the  time  of  the  survey  of  1897-98,  following  the  great  flood  of  1897,  the 
river  was  slightly  larger  and  deeper  than  at  the  time  of  any  previous  survey.  From 
Donaldsonville  to  Carrollton,  the  average  cross  section  to  top  of  bank  in  1897-98  was 
1.1  per  cent  larger  and  2.1  feet  deeper  (thalweg  depth)  than  in  1893-94.  From  Scot 
BIiuGb  to  Donaldsonville,  the  average  cross  section  to  top  of  bank  was  3.7  per  cent 
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larger  and  8.6  feet  deeper  (thalweg  depth)  than  in  1895-96,  and  2.2  per  cent  larger 
and  1.2  ieet  deeper  than  in  1882-83. 

(2)  The  greatest  ohanges  have  taken  place  below  the  low-water  line,  bat  these 
changes  have  been  mainly  of  a  temporary  character.  At  times  of  small  floods  or 
rises  in  the  river  and  in  times  of  comparatively  low  water  the  sediment  from  above 
has  been  arrested  by  the  slack  water  or  the  slower  current  of  the  lower  river  and 
deposited  in  the  bed  of  the  stream  and  has  afterwards  been  removed  by  the  stronger 
current  of  the  great  floods. 

The  survey  of  1895-96,  which  followed  two  years  of  comparatively  low  water, 
when  compared  with  the  survey  of  1882-83,  which  followed  a  great  flood,  shows  a 
decrease  in  average  area  of  cross  section  below  the'low- water  line  of  6.6  per  cent  and 
a  decrease  in  average  maximum  depth  of  6.6  feet.  This  same  survey  of  1895-96, 
when  compared  with  the  survey  of  1^7-98,  shows  that  after  the  flood  of  1897  the 
river  had  increased  in  area  of  average  low- water  cross  section  by  6.6  per  cent  and  in 
average  maximum  depth  by  8.6  feet.  When  it  is  taken  into  coDsideration  that  a 
period  of  more  than  a  year,  without  a  great  flood,  followed  the  survey  of  1895-96,  and 
that  several  months  of  comparatively  low  water  preceded  the  survey  of  1897-98,  it 
may  be  safely  inferred  that  the  above  comparisons  do  not  fnlly  express  the  extent  of 
l^e  alternate  changes  that  have  taken  place  in  the  bed  of  the  stream. 

(3)  There  has  been  a  general  tendency  toward  permanent  enlargement  of  the 
stream  above  the  low-water  line.  Comparing  survey  of  1882-83  with  survey  of 
1895-96,  the  river  above  the  low- water  line  is  seen  to  have  increased  5.4  per  cent  in 
area  of  average  cross  section.  Comparing  survey  of  1882-83  with  survey  of  1897-98, 
the  average  area  of  cross  section  above  the  low- water  line  is  shown  to  have  increased 
4.6  per  cent.  This  last-mentioned  change  represents  the  resultant  of  many  changes 
during  a  period  of  fifteen  years  and  shows  a  decided  increase,  notwithstanding  a 
small  change  in  the  onposite  direction  immediately  preceding  the  last  survey,  which 
decrease  was  probably  exceptional  and  dne  to  unusual  conditions  immediately 
preceding  the  nood  of  1897. 

(4)  The  inability  of  the  flood  of  1897  to  carry  away  from  the  lower  river  the  aoonmn- 
lated  deposits  of  the  preceding  three  years  of  comparatively  low  water  is  strongly 
suggested,  if  not  fnlly  proved,  by  some  facts  which  have  developed  in  this  investi- 
gation. The  flood  water  from  above,  reaching  the  lower  river,  already  laden  with 
sediment  and  unable  to  take  up  the  acoumulation  of  loose  material  in  the  bed  of  the 
stream,  has  seemingly  pushed  it  aside,  or,  by  some  process  of  exchange,  has  effected 
a  similar  result  by  removing  material  from  along  the  line  of  the  strongest  current 
and  making  corresponding  deposits  in  the  slack  water  about  and  beyond  the  banks. 
Both  above  and  below  Donalasonville  the  average  maximum  depth  and  the  area  of 
the  average  cross  section  below  the  low-water  line  were  considerably  increased, 
while  the  area  of  the  average  cross  section  above  the  low- water  line  was  diminished. 

Above  Donaldsonville  the  width  of  the  stream  in  the  bend  has  diminished,  on  the 
average,  the  greatest  contraction  being  in  proximity  to  the  large  sand  bars  which 
lie  under  the  prominent  points. 

Below  Doniddsonville  the  ohanffe  is  more  marked  in  a  contraction  of  width  on  the 
low- water  line.  This  is  not  confined  to  bends  nor  to  the  proximity  of  sand  bars, 
but  prevails  generally,  and  amounts  to  24  feet  on  the  average. 

This  deposit  of  material  about  and  above  the  low-water  line  and  the  enlargement 
of  the  adjacent  channel  during  the  same  flood,  have  led  me  to  believe  tiiat  the 
operations  have  been  largely  a  transfer  of  loose  materials  from  the  line  of  the  strong- 
est cnrrent  to  the  slack  water,  not  far  below.  The  failure  of  the  material  shown  to 
have  been  deposited  about  the  banks  to  equal  in  quantity  the  material  removed 
from  the  channel  may  be  accounted  for  by  the  well-known  fact  that  during  times 
of  overflow  considerable  quantities  of  sand  and  silt  find  permanent  lodgment  in  tiie 
areas  lying  between  the  banks  and  the  levees,  about  which  the  late  surveys  furnish 
no  data. 

(5)  Since  the  area  of  the  average  cross  section,  following  the  flood  of  1897,  was 
slightly  greater,  so  far  as  is  known,  than  at  any  time  before,  and  both  the  average 
maximum  and  mean  depths  have  increased,  and  since  the  river,  in  the  great  emer- 
gency, is  shown  to  have  removed  material  from  along  the  line  of  its  most  rapid  dis- 
charge, thereby  enlarging  its  bed  when  such  enlargement  would  do  the  most  good, 
and  to  have  removed  the  surplus  material  to  the  slack  water,  where  such  material 
would  do  the  least  harm,  it  may  be  safely  concluded  that  the  capacity  of  the  river 
to  discharffo  flood  waters  has  been  more  than  maintained. 

Respeotinlly  submitted. 

A.  T.  MORKOW,  AaHatant  Engineer, 
Capt.  Mason  M.  Patrick, 

Carp$  of  Engineer;  U.  8,  A* 
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Tabue  No.  1  A. 

DBSCKIPnOKS  AND  APPBOXUiATB  XLBYATIOKS  ABOVS  MBMPHIfl  DATUM  OF  8BOOin>- 
ARY  TBIANOULATION  STATIONS  FROM  ST.  PAUL,  MINN.,  TO  AITKIN,  MINN. 

[Bleyationa  refer  to  top  of  pipe  when  not  otberwlM  speeifled.] 

@  South  Bm6  :  Coast  and  Qoodetio  Surrey  point.  Copper  bolt  in  square  stone  on 
west  side  of  Snelling  ayenne.  Three-fourths  mile  below  crossing  of  Randolph  street 
and  Snelling  avenne;  600  meters  north  of  angle  in  avenue  and  wO  meters  northeast 
of  Quinoy  School  in  St.  Paul,  Minn.    Elevation,  ordinary  leyeUi,  1.029.36  feet. 

@  Boshart :  Tile  and  pipe  on  high  knoll  abont  350  meters  west  of  west  line  of  Fort 
Snelling  Seserration,  Minn.,  and  abont  1,050  meters  south  of  north  line  of  same;  30 
meters  east  of  prolongation  of  north  and  south  road  whioh  intersects  Minnehaha 
avenue  at  Minnehaha  Creek  Bridge  on  prox>erty  of  David  D.  Stewart;  N£.  i  S£.  i 
sec.  19,  T.  28,  R.  23.  A  lone  oak  tree  stands  on  southeast  slope  of  knoll  south  58.8 
meters  firom  station.    Approximate  elevation,  879  feet. 

(g)  Prospect  Park :  Coast  and  Geodetic  Survey  point,  A  square  stone  post  set  flush 
with  the  ground  on  highest  part  of  high  knoll  in  subdivision  known  as  Prospect  Park, 
Minneapolis,  Minn.,  in  block  east  of  Malcolm  avenue  and  south  of  University 

avenue ;  top  of  stone  is  marked  SVo  ,  the  eenter  of  the  cross  beingthe  geodetio  point. 

Approximate  elevation  of  top  of  stone,  981  feet. 

@  Powder  Horn :  Tile  and  pipe  in  southwest  comer  of  Powder  Horn  Park  in  Min- 
neapolis, Minn. ;  it  is  80  feet  east,  18  feet  north  of  intersection  of  centers  of  Tenth 
avenue  south  and  Thirty-fourth  street.    Approximate  elevation,  875  feet. 

@  Guarantv  Loan  Tower:  Geodetic  point  is  the  round  iron  pole  on  the  center  of 
northeast  (tallest)  tower  of  Northwestern  Guaranty  Loan  Company's  building  on 
southwest  comer  of  Second  avenue  and  Third  street  south,  Minneapolis,  Minn.  This 
'  pole  carries  the  wind  gauge  of  the  United  States  Weather  Bureau.  Approximate  ele- 
vation of  roof  of  tower,  1,041  feet. 

@-Windom:  Tile  and  pipe  on  east  line  of  Silver  Lake  road  leading  northeast 
from  the  northeast  comer  of  Windom  Park  in  northeast  Minneapolis,  Minn.,  to  north- 
east comer  of  Windom  Park  33^  57' — 157  meters.    Approximate  elevation,  963  feet. 

@  Peck :  Tile  and  pipe  4  meters  south  of  north  line  of  Tliirty-Bixth  avenue  north, 
abont  400  meters  west  of  river,  on  highest  part  of  first  high  ridge  from  river.  Pasture 
belonging  to  G.  W.  Peck  adjoins  street  on  the  north.  Blazed  trees:  6-inch  oak, 
2520— 12.8  meters;  6- inch  oak,  107^—9.4  meters.    Approximate  elevation,  949  feet. 

@  Mnloara :  Tile  and  pipe  on  propertv  of  Thomas  Mnlcara,  about  2  miles  north  of 
northern  limits  of  Minneapolis,  Minn.,  abont  400  meters  northeast  of  Mulcara's  house, 
which  is  on  east  side  of  road  which  is  the  prolongation  of  Central  avenue,  on  left, 
bank  of  river.  Station  is  on  highest  point  of  knoll  in  NW.  i  of  sec.  25,  T.  30,  R.  24. 
Biased  tree :  Lone  6-inch  scrub  oak,  16^  3' — 69  meters.  Approximate  elevation,  1,050 
feet. 

@  Palmer:  Tfle  and  pipe  12  meters  north  of  south  fence  of  east-and-west  road, 
opposite  a  point  260  meters  east  of  west  end  of  Palmer  Lake,  in  road  passing  on 
south  side  of  Palmer  Lake,  about  2  miles  west  of  river,  imd  about  175  meters  north- 
east of  house,  which  is  2  miles  north  of  northern  limits  of  Minneapolis,  Minn.  To 
northwest  comer  of  pastnre= section  comer  KlHf^^^' — ^  meters.  Blazed  trees : 
5-inch  oak,  1029 — 5.4  meters ;  &-inch  oak,  217^  40^ — 17.2  meters.  Approximate  eleva- 
tion, 864  feet. 

@  Dunn :  Tile  and  pipe  on  property  of  John  Dunn,  in  SW.  i  S£.  i  sec.  26,  T.  81, 
R.  24,  260  meters  west  of  river  roaid  on  left  bank  of  river,  about  9  miles  above  upper 
'  limits  of  Minneapolis.  Minn.,  in  oak  timber,  opposite  first  angle  in  road  120  meters 
above  Dunn's  (brick)  schoolhouse.  Blazed  trees:  12-inoh  oak,  298^ — 7.4  meters: 
10-ineh  oak,  d53o— 8.4  meters;  12-inch  oak.  67°— 3.8  meters;  8-inoh  oak,  143°— 3.4 
meters.  £levation  of  bolt  in  tile,  precise  levels,  884.340  feet.  Elevation  of  cap  on 
pipe,  precise  levels,  888.324  feet. 

@  Kilmer:  Tile  and  pipe  on  west  side  of  ^'Middle  Road,''  6  miles  below  Champlin, 
Minn.,  2  miles  west  of  river,  2^^  miles  east  and  one-half  mile  north  of  Osseo.  Minn.,  in 
NW.  i  SW.  ^  sec.  8,  T.  119,  R.  21.  Station  is  abont  60  meters  southeast  of  large  red 
bam  and  directly  in  front  of  house  of  Charles  Kilmer.  To  biased  16-inch  oak, 
1439 — 9.2  meters.    Approximate  elevation,  884  feet. 

@  Powell:  Tile  and  pipe  on  south  side  of  river  road  about  3}  miles  below  Anoka, 
Minn.,  on  left  bank  of  river,  on  section  line  between  sees.  16  and  21,  T.  31,  R.  24, 
on  line  between  property  of  George  Smith  and  Lewis  Greenwald,  2  meters  north  of 
south  road  fence,  directly  soutii  of  residence  of  S.  J.  Powell,  one-half  mile  below 
District  School  No.  2.  Blazed  trees:  10-inoh  scrab  oak,  101^—12.5  meters;  24-inch 
•crab  oak,  852^  25'— 12.8  meters.  Elevation  of  bolt  in  tUe^  precise  levels,  874.579 
feet;  elevation  of  cap  on  pipo,  precise  levels,  878.566  feet. 
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@  Howard :  Tile  and  pipe  on  high  knoll  on  south  'side  of  farm  road,  one-foarth 
mile  west  of  main  road  between  Champlin  and  Osseo,  aboat  2  miles  below  Champlin, 
Minn.,  22.6  meters  west  of  northwest  corner  of  pasture,  on  property  of  A.  D.  Howard, 
NE.  i  NE.  i  sec.  31,  T.  120,  R.  21.    Approximate  elevation,  928  feet. 

@  Carvel:  Tile  and  pipe  on  high  ground  in  onltivated  field  about  1  mile  northwest 
of  Anoka,  Minn.,  on  property  of  R.  D.  Car?el,  in  NW.  i  SW.  i  sec.  36,  T.  82,  R.  25, 
400  meters  north  of  Great  Northern  Railway,  500  meters  west  of  north-and-south 
State  road,  250  meters  north  of  residence  of  B.  Nye,  and  8.1  meters  east  of  southeast 
comer  of  small  vacant  house  used  as  a  granary.  Blazed  trees :  24-inoh  double  oak, 
190^—10.8  meters;  lO^inoh  double  oak,  137^—8.4  meters.  Approximate  elevation, 
897  feet. 

@  Johnson :  Tile  and  pipe  near  west  end  of  high  ridge  in  meadow  land  on  property 
of  Frank  A.  Johnson,  in  section  18,  about  180  meters  south  of  Hassan  road,  one-fonrth 
mile  above  its  junction  with  river  road  on  right  bank  3  miles  above  Champlin, 
Minn.  Station  is  200  meters  southwest  of  Johnson's  house  and  14  meters  east  of 
corner  of  cultivated  field.    Approximate  elevation,  942.5  feet. 

@  Carpenter :  Tile  and  pipe  on  west  side  of  north-and-south  road,  1  mile  north  of 
Anoka  and  Elk  River  road,  on  highest  part  of  ridge,  about  700  meters  north  of  L.  J. 
Carpenter's  residence,  on  section  line  between  sees.  21  and  22.  T.  32,  R.  25.  Mrs. 
Rogers  owns  property  east  and  L.  J.  Carpenter  west  of  road.  This  north-and-south 
roa4l  joins  river  road  about  3  miles  above  Anoka,  Minn.  To  southwest  comer  of 
pasture  fence  187^  53' — 107.6  meters.    Approximate  elevation,  905  feet. 

@  Diegel :  Tile  and  pipe  1  meter  south  and  1  meter  west  of  junction  of  fences 
(northeast  and  west)  in  edge  of  meadow  land,  on  property  of  Frank  Diegel,  in  N W.  i 
SE.  i  sec.  6,  T.  120,  R.  22,  three-fourths  of  a  mile  south  of  Dayton,  Minn,  one-half 
mile  east  of  Dayton  and  Shakopee  road,  ai\jd  one-half  mile  west  of  right  bank  river 
road.  Clearing  is  north  west  and  cultivated  field  northeast  of  station.  Approximate 
elevation,  939  feet. 

@  ClarK :  Tile  and  pipe  15  meters  west  and  4  meters  south  of  fence  comer  at  south- 
east corner  of  cultivated  field,  in  edge  of  pasture,  on  property  of  G.  M.  Clark,  on 
quarter-section  line  of  N.  i  see.  18,  T.  32,  R.  25.  Station  is  about  1^  miles  north  of 
Itasca  railroad  station,  one-half  mile  east  of  county  line  between  Anoka  and  Sher- 
burne counties,  and  about  1,000  meters  northeast  of  George  Clark's  house.  Approxi- 
mate elevation.  911  feet. 

@  Carrow :  Tile  and  pipe  in  edse  of  timber  on  high  ridge,  about  1  mile  above  - 
Dayton,  Minn.,  about  300  meters  back  of  right  bank  river  road,  directly  opposite 
head  of  Dayton  Island,  2  meters  west  of  north-and-south  fence  between  timber  and 
onltivated  field,  75  meters  south  of  south  fence  of  wagon  road,  on  property  of  Gasper 
Carrow,  in  sec.  25,  T.  121,  R.  26.    Approximate  elevation,  943  feet. 

@  Castle :  Tile  and  i>ipe  on  property  of  Castle  and  Honlton,  in  SW.  ^  SE.  i  see.  2, 
T.  32,  R.  26,  about  2  miles  below  Elk  River,  Minn.,  one-half  mile  back  of  Northern 
Pacific  Railway,  on  high  gravel  knoll  in  scrub-oak  timber.  This  knoll  is  the  south- 
western one  of  a  series  of  nigh  knolls  and  ridges.  Station  is  17  meters  east  of  north- 
and-south  fence^  75  meters  north  of  junction  of  fences  at  edge  of  cultivated  field. 
Blazed  trees:  6-mch  scrub  oak,  77^—^.3  meters;  6-inch  scrub  oak,  263^ — 8  meters; 
8-inch  scrub  oak,  13^  45' — 15.3  meters.    Approximate  elevation,  949  feet. 

@  Fritz :  Tile  and  pipe  2.3  meters  north  of  east-and-west  fence  on  section  line 
between  sees.  16  and  21,  T.  121,  R.  23,  2  miles  southwest  of  Elk  River,  Minn.,  in 
scattering  scrab-oak  timber  and  grass,  on  property  of  Fred  Johanning,  about  600 
meters  west  of  point  where  wagon  road  between  Otsego  and  Dayton  turns  northwest 
off  the  section  line,  and  57  meters  west  of  junction  of  fences  at  edge  of  cultivated 
field.    Approximate  elevation,  896.5  feet. 

@  Elk  River :  Tile  and  pipe  in  scattering  scrub-oak  timber,  about  li  miles  north- 
west of  Elk  River,  Minn.,  32  meters  east  of  east  right-of-way  fence  of  the  Milaoa 
branch  of  Great  Northern  Railway,  on  south  end  of  ridge,  120  meters  north  of  east- 
and-west  wagon  road,  on  property  of  Albert  Nicholson,  in  SE.  ^  NW.  i  sec.  28,  T.  33, 
R.  26.    Approximate  elevatiou,  971.5  feet. 

@  Davis  Island:  Tile  and  pipe  on  left  bank  of  river,  three-fourths  of  a  mile  above 
Otsego  ferry  landing,  100  meters  below  a  point  opposite  foot  of  Davis  Island,  on 
property  of  E.  E.  Scott,  sec.  6,  T.  32,  R.  26  W.,  2  meters  from  crest  of  sand  ridge,  20 
meters  below  sharp  turn  at  upper  end  of  ridge.    Approximate  elevation,  916  feet. 

@  Williams :  Tile  and  pipe  on  north  side  of  wagon  road  between  Elk  River  and 
Big  Lake,  Minn..  5  miles  above  Elk  River,  1^  miles  from  river  bank,  one-half  meter 
south  of  north  line  of  road,  35  meters  east  of  prolongation  of  east  side  W.  K.  Wil- 
liams's residence,  in  SE.  i  sec.  26,  T.  33,  R.  27.    Approximate  elevation,  934  feet. 

@  Baker:  Tile  and  pipe  2  meters  back  of  crest  of  bluff  on  right  bank  of  river, 
about  3  miles  above  Otsego,  Minn.,  directly  opposite  head  of  Demicks  Island,  one- 
half  mile  north  and  one-half  mile  east  of  Lily  Pond  schoolhouse,  in  growth  of  young 
poplar,  oak,  and  brush,  on  property  of  N.  E.  Baker,  in  sec.  11,  T.  121,  R.  24;  6-inch 
blazed  oak  is  2  meters  toward  river  from  station.    Approximate  elevation,  969  feet. 
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@  Varley :  Tile  and  pipe  about  1^  miles  below  Big  Lake,  Minn.,  7.4  meten  south 
of  south  right-of-way  fence  of  Northern  Pacific  and  Great  Northern  railways,  on 
fence  on  east  line  of  Christopher  Varley's  property,  between  cultivated  field  on  west 
and  woods  pasture  on  east,  in  sec.  28,  T.  33,  VL  27.    Approximate  elevation,  942  feet. 

@  East  Base  (Monticello  Base  Line) :  Tile  and  pipe  m  east  and  west  public  road, 
on  north  side  of  river,  about  1  mile  below  a  point  opposite  lower  limits  of  Monti- 
cello,  Minn.,  1  meter  south  of  fence  on  north  line  of  road.  Adjoining  property 
belongs  to  Mr.  McAllester.  Elevation  of  bolt  in  tile,  precise  levels,  dS3.o46  feet. 
Elevation  of  cap  on  pipe,  precise  levels,  942.630  feet. 

@  West  Base  (Monticello  Base  Line) :  Tile  and  pipe  in  east  and  west  public  road, 
on  north  side  of  river,  opposite  lower  end  of  Monticello,  Minn.,  about  200  meters 
below  turn  in  road  at  river  bank,  1  meter  south  of  fence  on  north  side  of  road. 
Adjoining  property  belongs  to  Mr.  Taft.  Elevation  of  bolt  in  tile,  precise  levels, 
938.268  feet.    Elevation  of  cap  on  pipe,  precise  levels,  942.229  feet. 

@  Lambert:  Tile  and  pipe  on  property  of  Mrs.  Lambert,  near  section  line  between 
sees.  16  and  17,  T.  121,  R.  24,  on  high  wooded  knoll  covered  with  second-growth  pop- 
lar and  brush  and  a  few  scattering  large  oaks,  about  one- half  mile  from  river  bans, 
4  miles  below  Monticello,  Minn.  Station  is  on  east  slope  of  knoll,  2  meters  west  of 
north  and  south  wire  fence,  about  400  meters  southwest  of  new  yellow  house  and 
200  meters  northwest  of  two  small  ponds.  Blazed  trees:  30-inoh  double  oak, 
70O  40"— 27.7  meters ;  244nch  oak,  36"^  15'— 42.7  meters.  Approximate  elevation,  1,018 
feet. 

@  Telephone :  Tile  and  pipe  1  meter  north  of  southeast  fence  of  MonticeHo  and 
Big  Lake  road,  about  one-naif  mile  from  Big  Lake,  Minn.,  56.7  meters  northeast  of 
Junction  of  north  and  south  fence  with  road  fence,  on  second  ridge  from  Monticello, 
which  crosses  road,  and  about  300  meters  west  of  timber.  Approximate  elevation, 
^3  feet. 

@  Big  Lake :  Tile  and  pipe  1^  meters  north  of  south  ri^ht-of-wav  fence  of  Great 
Northern  and  Northern  Pacific  railways,  1^  miles  above  Big  Lake,  Minn.,  19  meters 
west  of  center  of  farm  road  which  crosses  railroads  about  the  center  of  long  curve. 
Approximate  elevation,  958  feet. 

^  Monticello:  Tile  and  pipe  on  top  of  small  bluff  back  of  upper  end  of  Monticello, 
MiuQ.,  about  one-half  mile  west  of  depot  at  Monticello,  about  oO  meters  above  where 
southwest  wagon  road  crosses  low  bluff,  on  north  side  of  row  of  cotton  wood  trees, 
and  25  meters  north  of  an  old  house.  Blazed  trees :  12-inch  cottonwood,  345^  (mag- 
netic)— 5  meters;  12- inch  cottonwood, 43^  (magnetic) — 5  meters.  Approximate  ele- 
vation, 971  feet. 

@  Shenton:  Tile  and  pipe  on  north'  fence  line  of  east  and  west  wagon  road,  about 
4i  miles  above  Big  Lake,  Minn.,  600  meters  southwest  of  Great  Northern  and  North- 
ern Pacific  railways,  one-half  mile  west  of  schoolhouse  at  Salida  siding,  on  top  of 
small  ridge,  on  property  line  of  Mr.  Shenton  in  N W.  i  sec.  16.  Approximate  eleva- 
tion, 979  feet. 

^  Becker:  Tile  and  pipe  in  Becker  and  Big  Lake  wagon  road,  which  runs  parallel 
ana  adjacent  to  railroad  tracks,  one-half  mile  below  Becker,  Minn.,  300  meters  below 
road  crossing,  81.1  meters  below  Junction  of  road  fence  with  east  and  west  fence,  and 
1^  meters  from  fence  on  northeast  side  of  wagon  road.  Approximate  elevation,  980 
feet. 

@  Ackerman :  Tile  and  pipe  about  7  miles  above  Monticello,  Minn.,  one-half  mile 
back  of  Clearwater  and  Monticello  road,  opposite  a  large  cultivated  field  adjacent 
to  road  on  river  side,  on  quarter-section  line,  150  meters  east  of  section  line  between 
sees.  23  and  24,  T.  122,  R.  26,  at  south  edge  of  timber,  about  30  meters  back  of  road 
through  timber  on  line  between  property  of  Mr.  Nelson  on  the  north  and  Mrs.  Acker- 
man  on  the  south.  Blazed  trees:  6-inch  oak,  265^—6  meters  8-inch  oak,  180^—8 
meters.    Approximate  elevation  1,032  fee  t. 

@  River  Bank:  Tile  and  pipe  120  meters  back  ftom  right  bank  of  river,  10  miles 
above  Monticello,  Minn.,  100  meters  north  of  Monticello  and  Clearwater  wagon  road, 
on  high  sand  ridge  in  scrub-oak  timber,  where  river  makes  a  sharp  bend  to  the 
north,  near  lower  end  of  low  marshy  ground  along  river  (evidently  old  river  bed), 
opposite  a  point  150  meters  above  where  wagon  road  enters  timber  and  approaches 
in  sight  of  river,  on  property  of  Mr.  Clark  in  see.  16,  T.  11^,  R.  26.  Blazed  trees :  10- 
inch  scrub  oak,  195"^  25' — 17.8  meters;  8-inch  scrub  oak,  358^—7.4  meters;  8-inch 
scrub  oak,  64°  25' — 22.9  meters.    Approximate  elevation,  1,003  feet. 

(^  Parks:  Tile  and  pipe  on  west  side  of  lane,  1  meter  east  of  fence,  on  line  of  east 
and  west  fence,  about  3  miles  northwest  of  Becker,  Minn.,  three-fourths  of  a  mile 
north  of  Becker  and  Clearwater  road,  and  600  meters  north  of  Mr.  Park's  residence. 
Lane  is  on  section  line  between  sees.  26  and  27,  T.  34,  R.  29.  Approximate  elevation, 
968  feet. 

@  Benson :  Tile  and  pipe  about  3i  miles  below  Clearwater,  Minn.,  10  meters  back 
fh>m  right  bank  of  river,  on  lower  side  of  old  cut-off,  about  100  meters  south  of  end 
of  boom  across  mouth  of  cut-off,  about  40  meters  south  of  row  of  bulldog  piers,  2 
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meters  west  of  fenoe,  on  property  of  Walter  Benaon,  in  see.  7,  T.  122;  R.  29.  Biased 
tree :  80-inch  white  oak  —  7.6  meters.    Approximate  ele'vation,  994  feet. 

@  Clear  Lake :  Tile  and  pipe  in  lower  end  of  Clear  Lake  Tillage,  abont  400  meters 
east  of  Northern  Pacifio  Kailway  station,  on  property  of  James  Brooks,  and  80 
meters  east  of  his  residence,  in  northeast  cdmer  of  pasture  lot,  3  meters  south  and 
li  meters  west  of  fence  intersection,  on  sonth  side  ot  Clear  Lake  and  Becker  wagon 
road,  which  is  on  sonth  side  of  railroad  tracks  and  contains  telephone  line.  Approxi- 
mate elevation,  1,005  feet. 

@  Clearwater:  Tile  and  pipe  in  oak  timber,  16  meters  back  from  right  bank  of 
river.  1  mile  above  Clearwater,  Minn.,  about  200  meters  west  of  northwest  comer 
of  cultivated  field,  which  reaches  within  50  meters  of  river  bank,  near  lower  end  of 
sharp  bend  to  the  left  in  river  and  20  meters  north  of  prolouf^ation  of  right  bank  of 
reach  below,  on  property  of  P.  A.  Leme,  in  NW.  i  8E.  i  sec.  27,  T.  123,  R.  27.  Blazed 
trees:  8-inch  white  oak,  309^—3.8  meters;  12-inch  white  oak,  108^—3.4  meters; 
6-inch  white  oak,  212° — 4.8  meters.    Approximate  elevation,  1,008  feet. 

@  Cater:  Tile  and  pipe  in  scrub-oak  timber,  on  high  and  very  prominent  mound, 
about  200  meters  nortneast  of  Clear  Lake  and  St.  Cloud  wagon  road,  which  contains 
telephone  line,  about  9  miles  below  St.  Cloud  and  3^  milea  above  Clear  L|Jce,  on 
property  of  D.  A.  Cater,  in  sec.  35,  T.  35,  K.  30,  about  25  meters  from  f^nt  and  15 
meters  from  upper  slope  of  mound.    Approximate  elevation,  1,052  feet. 

@  St.  Angusta:  Tile  and  pipe  in  scriit)  oak  timber,  5  meters  back  from  right  bank 
of  river,  150  meters  above  northwest  corner  of  cultivated  field  on  river  baiUE,  abont 
li  miles  northeast  of  St.  Augusta  church,  5  miles  below  St.  Cloud,  Minn.,  250  meters 
below  mouth  of  Johnson  Creek,  directly  on  line  of  white  schoolhouse  1  mile 
from  left  bank  of  river  and  State  Keformatory  stack;  on  property  of  Y.  L.  Wilson, 
in  SW.  i  N£.  i  sec.  7,  T.  123,  R.  27.  Blazed  trees:  6-fnch  scrnb  oak,  353o— 3.8 
meters;  8-inch  scrub  oak,  103^—^3.7  meters.    Approximate  elevation,  1,023  feet. 

@  Keformatory:  Tile  and  pipe  about  3  miles  southeast  of  St.  Cloud,  Minn.,  500 
meters  southeast  of  State  Keformatory,  on  highest  point  on  east  side  of  bluifs, 
between  heads  of  second  and  third  draws  below  the  one  up  which  wagon  road  turns, 
in  scattering  scrub-oak  timber,  on  State  property,  in  Sk.  i  NE.  ^  sec.  7,  T.  35,  R. 
30.  Blazed  trees:  5-inoh  scrub  oak,  256^—13.7  meters;  5-inch  scrub  oak,  313°— 
14.8  meters;  5-inoh  scrub  oak,  16° — 9.2  meters;  4inch  scrub  oak,  929 — 13.2  meters. 
Approximate  elevation,  1,110  feet. 

@  North  Star:  Tile  and  pipe  1^  miles  southwest  of  St.  Cloud,  Minn.,  on  top  of 
highest  ridge,  one-half  meter  west  of  north  and  south  fence  on  west  side  of  North 
Star  Cemetery,  on  property  of  Margaret  Brady,  in  sec.  22,  T.  124,  R«  28.  Biased 
trees:  8-inch  red  oak,  160° — 6.7  meters;  8-inch  red  oak,  9°— 7.3  meton;  8-inch  red 
oak,  263° — 6.1  meters.    Approximate  elevation,  1,169  feet. 

@  Heinen:  Tile  and  pipe  abont  5^  miles  northwest  of  St.  Cloud,  Minn., on  town- 
ship line  between  St.  Cloud  and  St.  Joseph  townships  and  about  250  meters  sonth 
of  their  north  line,  at  south  end  of  rail  fence,  at  junction  of  south  and  west  roads, 
75  meters  north  of  farm  residence  of  Mathias  Heinen,  and  18  meters  north  of  north 
side  of  bam.    Approximate  elevation,  1,075  feet. 

@  Sauk  Rapids:  Tile  and  pipe  on  west  side  of  abandoned  north  and  sonth  road, 
which  turns  to  right  over  blun  from  river  road  1^  miles  above  Sauk  Rapids,  Minn., 
about  20  meters  back  of  crest  of  bluff,  opposite  a  point  about  150  meters  above 
lower  end  of  cultivated  field  on  river  bank,  one-fourth  of  a  mile  below  crossing  of 
river  road  over  railroad,  near  center  of  sec.  15.  Blazed  trees:  10  inch  black  oak, 
221°— 14  meters ;  8-inoh  black  oak,  100°— 13.7  meters.  Approximate  eleyation,  1,096 
feet. 

@  Gartner:  Tile  and  pipe  on  right  bank  of  river  about  7  miles  above  St.  Cloud, 
Minn.,  1^  meters  west  of  east  side  of  public  road,  which  is  the  third  wagon  road 
west  of  river,  50  meters  above  a  point  opposite  farmhouse  of  Peter  Gartner,  on  line 
between  sees.  19  and  20,  T.  125,  K.  28,  and  about  400  meters  south  of  section  comer. 
Blazed  trees:  15-inch  oak,  125°— 15.1  meters;  24-inoh  oak,  60°— 13.4  meters;  13-inch 
oak,  344°— 6.5  meters.    Approximate  elevation,  1,066  feet. 

@  Watab :  Copper  bolt  leaded  vertically  in  solid  rock  on  extreme  south  end  of 
large  granite  mound  known  as  Little  Rock,  which  is  between  left  bank  river  road 
and  the  river,  just  below  mouth  of  Little  Rock  River,  and  abont  8  miles  above  St. 
Cloud,  Minn.  Station  is  about  3  meters  from  south  end  of  highest  part  of  ridge. 
Approximate  elevation  of  copper  bolt,  1.105  feet. 

@  Perry :  Tile  and  pipe  on  right  bank  of  river,  about  10  miles  above  St.  Cloud, 
Minn.,  about  1  mile  west  of  Brockaway  Schoolhouse  No.  7,  three-fourths  of  a  mile 
northwest  of  farm  buildings  on  Clark's  upi>er  farm,  on  property  of  J.  N.  Perry,  on 
east  edge  of  high  ridce,  in  oak  timber,  about  250  meters  below  southeast  corner  of 
cultivated  field  on  ridge.  Blazed  trees :  12-inch  oak,  349°  30"  — 17.4  meters ;  12-inch 
oak,  146°  30^  —  24.1  meters.    Approximate  elevation,  1,139  feet. 

@  Anderson :  Tile  and  pipe  on  east  side  of  sand  hill,  in  scattering  somb-oak  trees, 
about  3  miles  southeast  of  Rice,  Minn.,  400  meters  southwest  of  fannhouse  of  Mr. 
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ABdeTBODy  on  property  of  Taylor  aad  Calhoun,  about  60  meters  north  of  land  line 
between  ffrasa  and  caltivated  fields,  in  SW.  i  of  see.  10.  Blazed  trees:  14-inch  oak, 
814^ — 4.Sineten ;  8-inoh  oak,  263^ — 7  meters ;  8-inch  oak,  178^ — 11.3  meters.  Approx- 
imate eleration,  1,061  feet. 

@  Back  Base  (Rice  Base  Line) :  Tile  and  pipe  in  open  prairie,  300  feet  west  of 
Northern  Pacific  Railway,  2  miles  sonth  of  Rice's  Station,  about  10  meters  south  of 
section  line.  Elevation  of  bolt  in  tile,  precise  levels,  1,063.141  feet.  Elevation  of 
cap  on  pipe,  precise  levels,  1,067.120  feet. 

@  River  Base  (Rice  Base  Line) :  Tile  and  pipe  on  left  bank  of  river  in  public  road, 
about  2  miles  below  Rice,  Minn.,  about  one-half  mile  above  ferry,  and  8  meters  below 
section  line.  Elevation  of  bolt  in  tile,  precise  levels,  l,059.£t45  feet.  Elevation  of 
cap  on  pipe,  precise  levels,  1,063.524  feet. 

@  Eipp :  Tile  and  pipe  on  sand  mound  1^  miles  east  of  river,  2}  miles  southeast  of 
Rice,  Minn.,  one-hi^r  mile  west  of  Little  Rock  Lake,  one-half  mile  northeast  of  point 
where  north  and  south  road  crosses  railroad,  on  line  with  church  spire  in  eastern 
horizon  and  house  on  bank  of  lake,  on  property  of  Mr.  Eipp,  in  SW.  i  of  sec.  3. 
Approximate  elevation,  1,063  feet. 

@  Skounter  Hill:  Tile  and  pipe  on  large  bare  sand  mound,  1^  miles  northwest  of 
Rice,  Minn.,  on  highest  part  of  mound,  on  ^roi>erty  of  Deering  if  anufacturing  Com- 
pany, of  St.  Paul.  Mound  is  only  one  of  size  in  vicinity  and  is  known  as  Skounter 
Hill.    Approximate  elevation,  1,112  feet. 

@  Gottwalt:  Tile  and  pipe  near  center  of  north  and  south  road,  6  meters  east  of 
wagon  track,  midway  between  houses  of  Joseph  Culeger  and  Lewis  fT.  Gottwalt, 
one-half  mile  north  of  road  leading  northeast  from  Rice,  Minn.,  about  3  miles  from 
Rice,  on  first  road  branching  to  len  after  passing  Rice  Mill.  Approximate  elevation, 
1,001  feet. 

J^  Snintax:  Tile  and  pipe  on  highest  point  of  very  high  and  prominent  ridge,  6 
ee  below  Royalton  Bridge  over  Mississippi  River,  1^  miles  back  from  right  bank 
of  river,  on  narrow  projecting  ridge  between  two  small  draws,  200  meters  west  of 
house,  on  north  and  south  road  500  meters  south  of  junction  with  east  and  west  road, 
near  center  of  sec.  34.  T.  127,  R.  29,  and  one-half  mile  south  of  county  line:  10-inch 
blazed  burr  oak,  149^ — 10.2  meters.    Approximate  elevation,  1,257  feet. 

@  Royalton :  Tile  and  pipe  in  scrub-oak  timber  on  ridge  600  meters  east  of  North- 
em  Pacific  Railway,  1^  miles  below  Royalton,  Minn..  350  meters  north  of  east  and 
west  wagon  road,  90  meters  west  of  edge  of  wheat  field,  about  250  meters  west  and 
40  meters  south  of  fiftrmhouse,  on  property  of  S.  O.  Hillman,  in  E.  ^  SW.  i  sec.  1, 
T.  38,  R.  82.  Blazed  trees :  8-inch  scrub  oak.  136^  — 15.7  meters ;  10-inch  scrub  oak, 
246^ — 6.6  meters;  8-inch  black  oak,  3^ — 7.2  meters.  Approximate  elevation,  1,148 
Ibet. 

©Norfh  Prairie:  Tile  and  pipe  three-fourths  of  a  mile  south  of  North  Prairie 
Church  on  north  and  south  fence  line,  47  meters  north  of  east  and  west  wagon  road, 
on  iiroperty  of  J.  Gamrath,  in  SE.  i  SW.  i,  sec.  20,  T.  127,  R.  29,  on  line  between 
cultivated  field  on  west  and  timber  on  east.    Approximate  elevation,  1,175  feet. 

@  Muncy :  Tile  and  pipe  120  meters  northeast  of  wagon  bridge  Just  below  dam 
across  Platte  River,  three-fourths  of  a  mile  above  Royalton,  Minn.,  on  ridge  in  oak 
timber,  5  meters  east  of  north  and  south  fence,  43  meters  south  of  junction  of  fences, 
on  property  of  G.  W.  Muncy.  Blazed  trees :  10-inch  red  oak,  358°— 16.9  meters ;  8-inch 
red  oak,  273^—15  meters ;  10-inch  red  oak,  163^—4.2  meters.  Approximate  elevation, 
1,132  feet. 

®  Hay  Creek:  Tile  and  pipe  on  high  ridge,  one-half  mile  west  of  river  road  on 
right  bank,  about  8  miles  below  Little  FaUs,  Minn.,  on  line  between  cultivated  field 
on  east  and  brush  on  west,  on  property  of  A.  Trofas,  about  300  meters  west  of  farm- 
boose,  about  opposite  middle  of  field.  Farm  road  to  above  house  branches  to  north- 
west flnxm  river  road  at  an  old  dilapidated  house  and  bam.  Approximate  elevation, 
1,167  feet. 

@  Gregory :  Tile  and  pipe  on  top  of  high  ridge  3  miles  below  Little  Falls,  Minn., 
three-fourths  of  a  mile  northwest  of  Gregory  siding  on  Northern  Pacific  Railway, 
860  meters  back  of  end  of  ridge,  9  meters  south  of  wire  fence,  5  meters  west  of  4-foot 
bowlder,  on  property  of  F.  P.  Farrow,  in  NW.  i  sec.  34,  T.  128,  R.  32.  Approximate 
elevation,  1,286  feet. 

®  Swan  Creek :  Tile  and  pipe  on  high  ridge  on  right  bank  of  river,  about  8  miles 
-below  Little  FalU,  Minn.,  1  mile  below  moutn  of  Swan  Creek  and  one-half  mile  west 
of  river,  2  meters  sonth  of  east  and  west  fence  and  65  meters  west  of  lunction  with 
north  and  south  fence,  in  timber,  on  property  of  Wiecoent  Rekocoski,  300  meters 
northeast  of  group  of  three  houses  which  stand  on  second  east  and  west  road  below 
Swan  Oeek,  and  150  meters  nearly  sonth  of  large  lone  pine.  Blazed  trees:  24-inch 
white  oak. 2640^17.4  meters;  20-inch  white  oak,  lOl^' ^—23.1  meters;  10-inch  red 
oak,  45°— d.4  meters.    Approximate  elevation,  1,237  feet. 

^Hole-in-the-day:  Tile  and  pipe  on  highest  knoll  on  Hole-in-the-day  Bluff  Qso 
wied  ftom  Indian  chief  whose  grave  is  thereon).  If  miles  northeast  of  Little  Falls 
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ooart-hooBe,  due  east  of  a  point  100  meters  north  of  grand  stand  at  race  track,  in 
brash  on  npper  side  of  blnffJ^S.  45°  £. — 300  meters  from  farmhouse  on  prairie  above. 
Approximate  elevation,  1,260  feet. 

@  Little  Elk :  Tile  and  pipe  on  hiffh  ridge  on  upper  side  of  Little  Elk  River,  about 
2i  miles  above  Little  Falls,  Minn.,  400  meters  nortn  of  Little  Elk  River,  li  miles  west 
of  Mississippi  River,  opposite  upper  end  of  marshy  ground  north  of  ridge.  Ridge 
is  20  feet  higher  200  meters  east  of  station.  First  well-traveled  road  branching  to 
left  fVom  river  road  above  Little  Elk  River  passes  200  meters  north  of  station. 
Blazed  trees:  8-inch  pine,  286^—9.3  meters;  10-inoh  pine,  38^—6.9  meters;  8-inch 
pine,  168° — 18.1  meters.    Approximate  elevation,  1,216  feet. 

@  Belle  Prairie :  TUe  and  pix>e  on  south  side  of  east  and  west  wagon  road,  70  meters 
west  of  north  and  south  wagon  road,  three-fourths  of  a  mile  east  of  river,  and  1  mile 
northeast  of  Belle  Prairie  Church.    Approximate  elevation,  1,152  feet. 

®  Fish  Lake :  Tile  and  pipe  on  front  end  of  high  ridge  north  of  west  end  of  Fish 
Lake.  8  miles  northwest  of^Little  Falls  and  1^  miles  west  of  Green  Prairie  post-office, 
at  edffe  of  grove  of  pine  trees.  Road  leading  west  fh>m  Green  Prairie  post-office, 
branches  on  bank  of  lake.  The  right-hand  road  passes  40  meters  south  of  station. 
Approximate  elevation,  1,225  feet. 

m  Laforoe :  Tile  and  pipe  on  prominent  bare  knoll,  3  miles  below  Fort  Ripley  post- 
oflioe,  three-fourths  of  a  mile  back  of  front  range  of  hills,  on  western  end  of  a  very 
narrow  east  and  west  gravel  ridge  between  cultivated  fields,  one-half  mile  west  of 
north  and  south  road,  on  property  of  Peter  Laforce  and  one-half  mile  south  of  his 
residence.    Approximate  elevation,  1,269  feet. 

@  Fort  Ripley :  Tile  and  pipe  on  right  bank  of  river,  1  mile  west  of  blockhouses 
at  old  Fort  Kiplev,  near  center  of  large  concave  bend  in  crest  of  bluff,  5  meters  from 
crest  of  bluff,  at  lower  side  of  grove  of  black  oak  trees  and  about  50  meters  east  of 
mouth  of  large  ravine.    Approximate  elevation,  1,335  feet. 

@  Big  Mound:  Tile  and  pipe  about  4  miles  above  old  Fort  Ripley,  on  right  bank 
li  miles  fh>m  river,  400  meters  north  of  second  road  above  Fort  Ripley  Ferry,  branch- 
ing to  left  fh>m  river  road,  about  1^  miles  east  of  Mrs.  Brown's  residence,  on  top  of 
largest  mound  in  vicinity,  which  is  the  largest  mound  east  of  Chadwick  Lake.  A 
small  log  cabin  stands  at  junction  of  above  road  with  river  road.  Approximate  ele- 
vation^ 1.451  feet. 

^  Vallee :  Tile  and  pipe  on  small  knoll  on  top  of  large  brush-covered  ridge,  about 
3  miles  northwest  of  Lenox  siding,  one  half  mile  north  of  Glute  Schoolhonse,  district 
No.  8,  on  property  of  Louis  Vallee,  50  meters  west  of  north  and  soutli  wire  fence  and 
400  meters  west  of  Fort  Ripley  and  St.  Mathias  wagon  road.  Approximate  elevation, 
1,321  feet. 

@  Crow  Wing:  Tile  and  pipe  on  highest  part  of  isolated  ridge,  about  2  miles  below 
Crow  Wing  River,  3  miles  back  from  Mississippi  River,  on  right  bank,  1  mile  north 
of  first  road  below  Crow  Wing  Kiver  leading  west,  1^  miles  north  west  of  scboolbouse. 


150  meters  west  of  road  crossing  ridge  to  small  shanty  on  upper  side  of  hill,  opposite 
east  end  of  large  open  lake,  which  terminates  in  a  tamarack  swamp  extending  around 
west  end  and  <uong  north  side  of  ridge.    Approximate  elevation,  1,310  feet. 


_  Oleson :  Tile  and  pipe  about  one-fourth  of  a  mile  southeast  of  farmhouse  of  Chris 
Oleson,  on  Brainerd  and  St.  Mathias  wagon  road,  3  miles  uorthenst  of  Crow  Wing 
depot  and  about  3  miles  below  point  where  this  road  crosses  railroad,  in  jack  pines, 
80  meters  east  of  north  and  south  wire  fence  on  upper  end  of  last  high  ridge  in  vicin- 
ity, on  property  of  Northern  Pacific  Railway  Company,  in  S.  i  sec.  27.  Blazed  trees : 
6-inch  red  oak,  346^ — 5  meters ;  14-inch  jack  pine,  143^ — 3.3  meters ;  12-inch  jack  pine, 
236^—13.7  meters.    Approximate  elevation,  1,310  feet. 

@  Hardy:  Tile  and  pipe  on  extreme  upper  end  of  brush-covered  ridge,  8  miles 
son th west  of  Brainerd,  Minn.,  on  highest  and  most  prominent  ridge  in  vicinity,  1^ 
miles  back  from  right  bank  of  river,  600  meters  southwest  from  Island  Lake,  600 
meters  southeast  of  farm  residence  of  John  W.  Ruberts,  on  property  of  Park  Hardy, 
in  N  W.  i  sec.  22,  T.  133,  R.  29.    Approximate  elevation,  1,291  feet. 

(^  Brainerd:  Tile  and  pipe  on  highest  point  on  Ahrends  Hill,  which  is  a  very  con- 
spicuous hill  on  right  bank  of  river,  one-half  mile  above  sawmill  in  North  Brainerd 
and  2  miles  above  city  of  Brainerd;  station  is  at  end  of  wagon  road  which  branches 
to  west  fh>m  river  road  and  leads  to  summit  of  the  hill.  Blazed  trees :  24-inch  black 
oak,  194^— 83.2  meters :  12-inch  black  oak,  125^ — 20.4  meters.  Approximate  elevation, 
1,359  feet. 

@)  Mille  Lac:  Tile  and  pipe  5  miles  southeast  of  Brainerd,  Minn.,  4  meters  south 
of  Mille  Lac  wagon  road,  three-fourths  of  a  mile  south  and  three-fourths  of  a  mile 
east  of  county  poorhouse,  103  meters  west  of  a  9-inch  double  redoak  tree  at  road- 
side, and  beside  which  is  a  3-foot  bowlder.  Line  to  @  Brainerd  on  prominent  hill 
above  Brainerd  passes  about  50  meters  to  the  right  of  poorhouse.  Scattering  trees, 
brush,  and  grass  surround  station.  Blazed  trees:  10- inch  red  oak,  177"^  25'— 34.2 
meters;  double  red  oak,  309^—102.7  meters.    Approximate  elevation,  1,289  feet. 

®  ^^BS '  '^^^  '^^  pip®  3  miles  east  of  sawmill  in  North  Brainerd,  4iiO  meters  sonth 
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of  Deerwood  and  BraiDord  wagon  road,  in  grass  and  bmsh  on  ridge,  400  meters 
southeast  of  residence  of  Enoch  Jennings,  on  property  of  Mr.  Pegg.  aboat  80  meters 
sontheast  of  fence  corner,  and  5  meters  south  of  a  20-inoh  black-oak  tree.  Approxi- 
mate elevation,  1,276  feet. 

@  Rice  Lake:  Tile  and  pipe  on  brnsh-covered  ridge  on  east  side  of  Rice  Lake, 
directly  east  of  sawmill,  3  miles  above  Brainerd,  Minn. ;  about  300  meters  from  bank 
of  lake  or  bay,  on  ridge  between  roads,  one  being  old  road  along  bank  of  lake  and 
the  other  the  Aitkin  river  road.  Blazed  tree:  6-inch  red  oak,  327^—2.9  meters. 
Approximate  elevation,  1,279.5  feet. 

(^  South  Base  (Brainerd  base  line) :  Tile  and  pipe  on  south  side  of  Jack-pine  grove, 
20  meters  from  ed^e  of  high  ground,  and  on  prolongation  of  north  and  south  street 
(Mill  street),  leading  south  from  sawmill,  in  northeast  Brainerd.  Supposed  to  be  in 
alley  of  a  newly  surveyed  addition,  about  20  feet  east  of  lino  of  ditch  running  south 
across  meadow  lands.  Blazed  trees:  8  inch  jack  pine,  188^ — 11.2  meters;  6-inch 
jack  pine,  261^ — 15.1  meters.  Elevation  of  bolt  in  tile,  precise  levels,  1,219.914  feet. 
Elevation  of  cap  on  pipe,  precise  levels,  1,223.891  feet. 

@  North  Base  (Brainerd  base  line) :  Tile  and  pipe  in  center  of  Mill  street,  in  north- 
east Brainerd,  abopt  150  meters  from  left  bans  of  river,  11  meters  nearly  south  of 
switch  block  on  Brainerd  and  Northern  Minnesota  Railway,  40  meters  northeast  of 
road  crossing,  and  opposite  east  and  west  roadway  through  Brainerd  Lumber  Com- 
pany's lumber  yard.  Elevation  of  bolt  in  tile,  precise  levels,  1,211.057  feet.  Eleva- 
tion of  cap  on  pipe,  precise  levels,  1,215.039  feet. 

@  Necessity :  Tile  and  pipe  on  east  end  of  very  high  partlv  timbered  ridge,  about 
4  miles  above  upper  part  ox  Brainerd,  Minn.,  about  1  mile  from  river  on  left  bank, 
on  homestead  of  Henry  Grossman,  in  sec.  4,  T.  45,  R.  30,  one-half  mile  northeast  of 
farm  residence  of  John  Leckshiedt.  Road  nearest  to  river  passes  at  foot  of  ridge, 
about  200  meters  east  of  station.    Approximate  elevation,  1,337  feet. 

@  Parker:  Tile  and  pipe  on  high  wooded  knoll  covered  with  jack-pine  trees  and 
oak  and  poplar  brush.  5  miles  above  Brainerd,  Minn.,  400  meters  west  of  Solomon 
Markee's  nouse,  on  right  bank  of  river,  on  highest  ground,  200  meters  west  of  crest  of 
bluff  and  near  largest  pine  on  the  hill.  Land  on  which  station  stands  belongs  to 
Solomon  Markee.  Blazed  tree :  12-inch  jack  pine,  138^ — 7.4  meters.  Approximate 
elevation,  Oil  feet. 

@  Snagf  Tile  and  pipe  one-half  mile  south  of  river,  on  left  bank  of  riv^,  9  miles 
above  Brainerd,  Minn.,  1|  miles  below  mouth  of  Rabbit  River,  on  highest  mound  in 
vicinity,  about  300  meters  northeast  of  Rabit  Lalfe  wagon  road.  A  50-foot  dead- 
pine  snag  shows  very  conspicuously  on  same  mound.  To  snag,  60°  14^—41.6  meters. 
Approximate  elevation,  1,367  feet. 

@  Cranberry :  Tile  and  pipe  on  high  ridge  about  1  mile  east  of  river,  600  meters 
east  of  Cranberry  Lake,  1  mue  northwest  of  Anderson's  house,  in  N.  i  sec.  12,  about 
2  miles  above  mouth  of  Rabbit  River  and  14  miles  above  Brainerd.  Minn.  Hill  is 
bare,  except  small  bmsh  and  grass,  and  is  about  400  meters  north  of  a  deep  hollow 
containing  marsh  and  pond.    Approximate  elevation,  1,324  feet. 

@  Wixon:  Tile  and  pipe  on  timbered  ridge  on  south  bank  of  Rabbit  River,  300 
meters  west  of  Rabbit  Lake  road  three- fourths  of  a  mile  below  where  it  crosses 
Rabbit  River  at  ford,  on  property  of  Phelander  Wixon  and  one-fourth  of  a  mile 
northwest  of  his  residence,  near  northwest  comer  and  on  north  line  of  sec.  8,  T.  46, 
R.  27,  on  ridge  at  end  of  bay  formed  bv  backwater  up  Rabbit  River,  200  meters 
northeast  of  a  lone  clump  of  pines.  Blazed  trees:  &-inch  black  oak,  61° — 16.2 
meters;  8-inch  poplar,  206° — 9.2  meters.    Approximate  elevation,  1,271  feet. 

@  Rabbit:  Tile  and  pipe  on  knoll  ooverea  with  short  brush,  otherwise  bare  with 
exception  of  8  small  Norway  pines  on  east  end,  200  meters  west  of  Rabbit  Lake 
road,  1  mile  above  upper  Rabbit  River  ford.  The  wa^on  road  forks  about  one-half 
mile  above  ford,  the  left  one  passing  near  station,  which  is  on  first  bare  knoll  west 
of  road.  Blazed  tree:  14-inoii  Norway  pine,  313°  18'— 49.7  meters.  Approximate 
elevation,  1,303  feet. 

@  Camp :  Tile  and  pipe  one-half  mile  northwest  of  Dr.  Camp's  house,  which  is  on 
right  bauK  of  river  and  was  formerlv  an  old  Indian  mission,  on  State  land,  on  east 
eide  of  wagon  road  at  gate,  one-half  mile  east  of  Mission  Lake,  2  meters  north  of 
junction  of  east,  west,  and  south  fences  at  northwest  comer  of  pasture.  Approxi- 
mate elevation,  1,210.5  feet. 

@  Mission:  Tile  and  pipe  on  Mission  Ridge,  a  4&igh  ridge  one-half  mile  north  of 
upper  end  of  Mission  Lake,  one-half  mile  below  mouth  of  Pine  River,  600  meters 
west  of  Mississippi  River^  on  rocky  knoll,  at  head  of  large  ravine  running  toward 
river,  among  scattering  Norway  pines,  200  meters  west  of  thick  pine  grove  and  16 
meters  northwest  of  large  bowlder.  Blazed  trees:  12-inch  Norway  pine,  90°— 4 
meters ;  10-inch  Norway  pine,  134°— 19.5  meters.   Approximate  elevation,  1,330.5  feet. 

@  Mud  Lake:  Tile  ana  pipe  about  2  miles  back  from  left  bank  of  river,  opposite 
foot  of  Rabbit  Lake,  on  west  end  of  southwest  or  last  knoll  or  ridge  of  a  series  of 
knolls  and  ridges  below  Mud  Lake.    To  reach  station,  take  the  trail  that  leaves 
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wagon  road  at  lower  end  of  pass  between  Mad  and  Rabbit  lakes  at  log  shanty;  fol- 
low aroand  foot  of  Mad  Lake  and  go  aboat  one-half  mile  aoathwen  of  next  log 
shanty.  Blazed  trees:  6-iuoh  black  oak,  94^ — 7.6  meters;  8-inoh  black  oak,  275^ — 
2.9  meters.    Approximate  elevation,  1,826  fbet. 

@  Snrre :  Tile  and  pipe  abont  16  miles  below  Aitkin,  Minn.,  on  knoll  in  timber, 
about  600  meters  back  from  risht  bank  of  river,  opposite  a  small  shanty  on  river 
bank  in  bend  of  Tow  Head  Rapids,  and  on  property  of  Mr.  Sorre.  An  Indian  trail 
leaves  road  leading  back  from  shanty,  about  900  meters  from  river,  and  goes  directly 
to  station.  Blazed  trees:  12-inch  poplar,  112^—6.6  meters;  12-incn  black  oak,  198^ — 
14.2  meters;  30-inch  red  oak,  258^—18.3  meters.    Approximate  elevation,  1,290  feet. 

@  Dahning :  Tile  and  pipe  4  miles  west  of  Cedar  Lake,  Minn.,  1  mile  west  of  large 
white  schoolhouse  on  timoered  ridge,  on  property  of  Fred  Dahning  and  one-half 
mile  southwest  of  his  house,  in  Sec.  28,  T.  47,  R.  28,  opposite  head  of  Rabbit  Lake. 
Wagon  road  branching  from  Deerwood  and  Aitkin  road  1  mile  below  Cedar  Lake 
passes  Dahning's  house  and  turns  south  around  foot  of  ridge  300  meters  from  station. 
Blazed  trees:  24-inch  red  oak,  315^ — ^26.3  meters;  lO-inch  red  oak,  35^ — 11  meters; 
8-inch  red  oak,  127^—21.3  meters.    Approximate  elevation,  1,352.5  feet. 

@  Kemres:  Title  and  pipe  8  miles  below  Aitkin,  Minn.,  about  200  meters  ftomleft 
bank  of  river,  on  property  of  G.  Kemres  and  one-fourth  of  a  mile  below  bis  residence, 
in  SW.  i  N£.  i  sec.  10,  one-fourUi  of  a  mile  below  an  abandoned  ferry  at  mouth  of 
Deans  Brook,  60  meters  north  of  wagon  road,  and  26  meters  east  of  north  and  south 
fence.  Blazed  trees:  White  pine,  289" — 14  meters;  white  pine,  353^ — 17.7  meters; 
Norway  pine,  72^—4  meters.    Approximate  elevation,  1,219  feet. 

@  Cedar  Lake:  Tile  and  pipe  40  meters  northwest  of  creamery  in  lower  end  of 
Cedar  Lake,  Minn.,  at  south  side  of  wagon  road,  15  meters  west  and  3  meters  north 
of  fence  comer.  Wagon  road  is  main  road  leading  northwest  from  town.  Approxi- 
mate elevation,  1,232  feet. 

@  Pine  Knoll:  Tile  and  pipe  6  miles  below  Aitkin,  Minn.,  abont  80  meters  from 
rigut  bank  of  river,  on  property  of  James  Welton,  three-fourths  of  a  mile  below  his 
present  residence  and  near  the  site  of  his  proposed  residence,  in  sec.  13,  T.  136,  R.  25, 
one-fourth  of  a  mile  below  Indian  Wigwam,  on  lower  side  of  bend  in  river,  where 

feneral  coarse  of  river  changes  from  north  to  southwest,  in  section  of  country 
nown  as  Pine  Knoll.  Blazed  trees:  18  inch  white  pine,  22^ — 19.2  meters;  d6-inch 
white  pine,  199^—2  meters.    Approximate  elevation,  1,216  feet. 

@  Aitkin:  Tile  and  pipe  1  mile  southeast  of  Aitkin,  Minn.,  8  meters  south  of 
center  of  road  which  runs  parallel  to  Northern  Pacific  Railway,  ono-half  mile  south 
of  railroad,  70  meters  west  of  point  where  road  forks  on  east  and  west  half  section 
line  one-fourth  of  a  mile  west  of  range  line,  in  sec.  25,  T.  47,  R.  27.  Blazed  trees : 
10- inch  red  oak,  138^  15'— 33  meters;  10-inch  red  oak,  46^—16.6  meters;  9-inoh  pop- 
lar, 4°  15'— 25  meters.    Approximate  elevation,  1,277  feet. 

@  Seeley :  Tile  and  pipe  3  miles  northeast  of  Aitkin,  Minn.,  300  meters  back  from 
left  bank  of  river,  200  meters  south  of  Seeley  Schoolhouse,  which  stands  at  corner 
of  road,  2  meters  west  of  east  fence  of  wagon  road,  on  north  and  south  section  line, 
between  sees.  7  and  8,  T.  47,  R.  26.    Approximate  elevation,  1,211  feet. 

@  Stewart:  Tile  and  pipe  on  railroaa  property  2^  miles  east  of  Aitkin,  Minn.,  5G0 
meters  east  of  residence  of  Mr.  Stewart,  300  meters  north  of  Northern  Pacific  Rail- 
way track,  in  deadening,  50  meters  east  of  junction  of  two  old  logging  roads,  on 
south  branch  of  road.    Approximate  elevation.  1,259  feet. 

@  Upper  Base  (Aitkin  base  line) :  Tile  and  pipe  li  miles  above  Aitkin,  Minn., 
at  angle  in  public  road,  1^  meters  west  of  east  fence  of  north  and  south  road,  on 
half- section  line,  in  sec.  19,  T.  47,  R.  26,  one-fourth  of  a  mile  south  of  section  line,  5 
meters  north  of  fence  intersection,  at  angle  in  road,  and  on  line  with  north  ditch  in 
east  and  west  wagon  road.    Elevation  or  cap  on  pipe,  ordinary  levels,  1,215.38  feet. 

@  Lower  Base  (Aitkin  base  line) :  Tile  and  pipe  abont  20  meters  back  from  left 
bank  of  river,  about  1,500  meters  above  wagon  bridge  over  Mississippi  River  at  Ait- 
kin, Minn.,  at  extreme  lower  end  of  point  of  timber,  on  line  with  east  and  west 
road,  650  meters  west  of  angle  in  road,  at  township  line,  one- fourth  of  a  mile  south 
of  section  line  between  sees.  13  and  24.  T.  47,  R.  237.  Elevation  of  bolt  in  tile,  pre- 
else  levels,  1,205.271  feet.    Elevation  of  cap  on  pipe,  precise  levels,  1,209.252  feet. 
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Table  No.  3. — Comparisons  of  eross-seoUon  elements,  Soot  Bluffs,  Louisiana,  to  Donald- 
simviUe,  la,,  surveys  of  1895-96  and  1S97-98. 

AT  LOW  WATER. 


No.  of 
stretoh. 

tanoe 
from 
Cairo. 

ATorage  stage 

when  somided 

(aboveMemphia 

datum). 

ATorage  width 

ATerage  area  of 
oross  aeotions. 

ATerage  mean 

depth  at  low 

water. 

ATflncemazl- 

mum  depth  at 

low  water. 

1896-96. 

1897-98. 

1895-96. 

1897-88. 

1895-06. 

1897-98. 

1895-96.1897-98. 

1895-06. 

1887-88. 

Miles. 
828.7 
830.5 

FuL 

FMt. 

FmL 

Fut, 

8q,ML 

Sq./4et. 

FB€t. 

Fest, 

FeeL 

IWt. 

85 

8.2 

10.3 

2,245 

2.213 

ii5,883 

125.386 

51.1 

56.8 

94.2 

99.8 

86 

885 

&8 

10.3 

2,474 

2,483 

95, 171 

100,454 

39 

41.1 

61.2 

63.7 

87 

889.6 

9.1 

10.4 

2,670 

2.683 

93.230 

94, 162 

35.8 

36.2 

69.3 

78.1 

88 

842.9 

9.1 

10  7 

2,485 

2,541 

101.104 

110.935 

45.5 

49.2 

96.7 

105.1 

89 

846.5 

8.4 

10 

2,625 

2,583 

101,637 

102,560 

40.4 

89.9 

64.8 

64.7 

90 

849.8 

as 

9.8 

2,399 

2,329 

107. 879 

110,578 

46.8 

49.9 

07 

105.8 

91 

851.5 

8.1 

•      9.6 

2.784 

2,714 

106.255 

112,433 

89.9 

42.4 

65.8 

78.4 

92 

857.5 

7.8 

9.5 

2,359 

2.342 

104,669 

122.462 

47.1 

55.7 

97.  S 

116.2 

93 

861.3 

8 

9.8 

2,861 

2,860 

105,265 

112,583 

88.1 

41.2 

69.7 

75.3 

94 

864 

8 

10 

2,334 

2,341 

118, 798 

128,482 

52.9 

57.2 

95.3 

106.5 

95 

866 

8.2 

10.4 

2,674 

2,716 

Ul,  952 

117,169 

42.4 

41 

65.4 

70.7 

96 

870.6 

8.4 

10.5 

2,470 

2.498 

109, 2U1 

119.906 

47 

52 

97.6 

108.7 

97 

872.8 

&4 

10.7 

2,598 

2,650 

111.605 

114.488 

43.5 

48.8 

60.1 

66.7 

98 

877 

8.6 

10.5 

2,449 

2.445 

108, 239 

114.000 

46.5 

49 

89.7 

97.4 

99 

870.6 

9.2 

10.6 

2,686 

2,689 

113.433 

109.583 

42.4 

4a  7 

60.9 

63 

IPO 

882.3 

9.2 

10.6 

2,323 

2.263 

130,038 

146,138 

57.6 

66.9 

97.2 

114.8 

101 

885.8 

8.7 

10.6 

2,831 

2,888 

137,954 

148,066 

60.7 

63.8 

104.2 

114.1 

IToTB.— The  averaees  in  the  following  tablee  arederiTod  from  a  larger  number  of  sections  than  those 
preyionsly  publishea.    The  stretches  are  deriTod  by  separating  the  riTor  into  lengths  covering  the 


alternate  pools  and  orosaings. 
The  low- water  plane  nseu  in 


these  tables  ooinoides  with  the  stage  of  1885-86  as  given  in  column  8. 


AT  MEDIUM  STAGS. 


No.  of 
stretch. 

Distance 
firom 
Cairo. 

Average  stage  (above 
MempMs  datum)  of— 

Average  width  of 

Avenge  area  of  cross 
sections. 

Averaf 
depth 
dHim 

^mean 
atme- 

Me- 
dium 

When  sounded. 

stage. 

stage. 

1885-86. 

1897-08. 

1895-06. 

1887-86. 

1806-06. 

1897-96. 

1895-96. 

1897-08. 

JTOm. 

828.7 
830.5 

Ftst, 

Feet. 

FMt, 

F$eL 

F$«L 

8q,/e€t, 

Sq,fut. 

F9^ 

Fmi, 

85 

29.8 

8.2 

10.3 

23 

2,463 

165,848 

176.385 

65.2 

70.0 

86 

835 

28.9 

8.8 

10.3 

93 

2,700 

146,005 

151, 252 

54.5 

56.3 

87 

839.6 

27.9 

8.1 

10.4 

23 

3,356 

148,969 

149.589 

45.4 

45.2 

88 

842.9 

27.4 

8.1 

10.7 

33 

2.003 

151.978 

162.  174 

53.4 

57.2 

89 

846.5 

26.9 

8.4 

10 

J7 

2,791 

149,847 

151,796 

54.7 

54.6 

90 

849.8 

26.5 

8.6 

9.8 

18 

2,871 

155,995 

157,662 

54.8 

56.7 

91 

851.5 

26.2 

8.1 

9.6 

11 

8,048 

158.336 

163,436 

63.4 

54.8 

92 

857.5 

25.7 

7.8 

9.5 

21 

2,658 

148,203 

165,977 

57.0 

65.1 

93 

861.8 

25.8 

8 

9.8 

i5 

8,075 

155.020 

163,618 

5L0 

54.7 

94 

864 

24.9 

8 

10 

rs 

2,555 

160,081 

169,461 

63.5 

68.1 

95 

866 

24.7 

8.2 

10.4 

» 

2,868 

157.143 

154,143 

66.8 

54.4 

96 

870.6 

24.4 

8.4 

10.5 

91 

2,925 

153,295 

162, 718 

58.7 

59.8 

97 

872.8 

24 

&4 

10.7 

75 

2,817 

158,504 

156,843 

56 

56.8 

98 

877 

23.7 

&6 

10.5 

86 

2,990 

160,109 

156,072 

52.7 

54.0 

99 

879.6 

23.4 

8.2 

10.6 

10 

2,890 

152.040 

147, 523 

52.8 

51.1 

100 

882.3 

23.1 

8.2 

10.6 

U 

2,466 

163.340 

179,240 

64.8 

75.2 

101 

885.3 

22.8 

&7 

10.6 

ie,o83 

2.567 

172,764 

175,208 

67.0 

72.2 

KoTB.  -The  medium  stage  used  in  these  tables  correaponda  to  the  mean  of  the  highest  and  lowest 
water  of  1882.    (See  Bepoi-t  M.  K.  C,  1890,  p.  8120.) 
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Tablk  No*  3. — CamparUons  of  oro9$-»ecHon  elemenU,  Scot  BluffSy  XouMtana,  (o  DonaXd- 
9cmvitUf  La.,  turveys  of  1895-96  and  /^d7-P^— Continued. 

AT  BANK-FULL  STAGS. 


No.  of 

DIstanoe 

AToraee  staee  (above 
Memphis  da^m)  of-. 

Ayerage  width 

sections. 

Averac 

depth  a 

foUfl 

^meaa 
tbank- 

from 
Cairo. 

tage. 

•ti«teh. 

Bank. 

frdi 

■tage. 

When  oonnded. 

1896-86. 

1897-98. 

1895-96. 

1887-98. 

1896-96. 

1897-98. 

1896-96. 

1897-88. 

JfOet. 

JW. 

FmL 

JW& 

FmL 

FML 

Sq,/ML 

Bq,fut 

FmL 

FmL 

828.7 
830.6 

86 

40 

&2 

10.8 

2.671 

2,627 

193.254 

202,836 

7L7 

76.7 

86 

835 

40 

8.8 

10.8 

2,826 

2,827 

176,477 

182,496 

68 

64.8 

87 

888.6 

38.8 

9.1 

10.4 

8.518 

8,521 

184,613 

184.759 

52.7 

52.9 

88 

842.8 

40 

9.1 

10.7 

8,170 

8,192 

189,596 

801.645 

61.6 

64.9 

80 

846.6 

38 

8.4 

10 

2,870 

2,900 

181,881 

183.325 

63.5 

63 

80 

840.8 

38 

&5 

9.8 

8,115 

8,105 

190,094 

191,280 

62.1 

63.3 

91 

85L5 

38 

8.1 

9.0 

8.220 

8,227 

194.402 

199.273 

61.6 

63.1 

88 

8b7.6 

86.7 

7.8 

9.5 

2,807 

2.867 

177.929 

196,084 

64.6 

69.8 

88 

801.8 

85.2 

8 

9.8 

8,222 

8.221 

186,015 

194,886 

58.7 

61.6 

84 

864 

35 

8 

10 

2,833 

2,784 

187.318 

196,002 

66.6 

71 

86 

866 

85 

&2 

10.4 

2.971 

2,979 

188.242 

184,001 

63.5 

62.6 

86 

870.6 

84.6 

8.4 

10l5 

8,155 

8,185 

184,886 

193,808 

61.2 

63.8 

87 

872.8 

83.4 

8.4 

10.7 

2,879 

2,929 

179,555 

183.132 

62.9 

63.3 

86 

877 

88 

8.6 

ia5 

8,223 

8,294 

177,951 

184,183 

57.8 

58.5 

80 

878.6 

88 

9.2 

10.6 

8,064 

8,092 

180.492 

176.080 

59 

57.2 

100 

882.8 

88 

9.2 

ia6 

2,898 

2,742 

191,359 

204.320 

67.4 

76.7 

101 

885.3 

83 

&7 

10.6 

2,794 

2.729 

199,783 

209,425 

72.9 

78.4 

NoTB.— The  bank-^tage  used  In  these  tables  oorresponds  to  the  elevation  of  the  top  of  bank  at  each 
section. 

Table  No.  3  A« — Co»paH8<m  of  oroB9^eetion  elements,  DonaldiontilUf  La,,  to  Carrollton, 
La.,  turveife  ofl89S-94  and  1897-98. 

AT  LOW  WATER. 


1 
S 
8 
4 
6 
6 
7 

i 

9 
10 
11 
12 
18 
14 
16 
16 
17 
18 
19 
SO 
SI 
22 
28 
S4 
S6 
26 
27 
S8 
SO 
80 
81 
82 
88 


FmL 

FhL 

FhL 

width 
(seo- 

B. 

597-98. 

Average  area  of 

Average  mean 

depth  at  low 

water. 

Avewe  maxi- 

mam  depth  at 

low  water. 

1893-94. 

1897-98. 

1893-94. 

1897-98. 

1898-94. 

1897-88. 

MUei. 
888 

Ast. 

Sq.ft. 

Sq./L 

Fe$t. 

FhL 

IM. 

IM. 

890.5 

"'^i' 

"*io.*6" 

"i^iii' 

"8.*088* 

'iis.'osi' 

'iii'oii* 

"87*** 

'"H"' 

'"718* 

*"*78."7 

891.8 

22 

10.5 

2.456 

2.486 

166,752 

158,964 

69.8 

67 

U9.7. 

114.2 

892.8 

21.8 

10.4 

2.251 

2,176 

131,046 

141.114 

58.5 

65.4 

08.8 

105.5 

895 

19.7 

11.3 

2.148 

2.146 

148,824 

150.144 

60.7 

70.4 

127.8 

124.9 

898.1 

17.5 

1L7 

1.976 

1,968 

121, 703 

119,613 

61.7 

60.9 

98.4 

91.7 

900.1 

16.6 

11.9 

1.977 

1,945 

129.160 

125,668 

66.1 

64.8 

128.9 

119.5 

901 

16 

12.8 

1,974 

1,946 

139,543 

138,011 

7L1 

71.2 

106.3 

106.9 

903 

15.8 

12.3 

1,931 

1,945 

135,240 

139,012 

70.8 

7L9 

116.2 

114.8 

906.1 

16.5 

12.6 

2,821 

2^306 

120,939 

122,735 

52.2 

53.8 

77.9 

77.6 

909 

15.4 

12.6 

2.280 

2,248 

144,724 

151,467 

64.2 

68.2 

108.4 

117.2 

910.6 

16.8 

12.5 

2,758 

2,780 

125,356 

120.804 

45.4 

44.8 

72.1 

78.2 

912.1 

15.2 

12.2 

2,449 

21448 

125,804 

130,300 

51.9 

54 

115.4 

120 

912.8 

16.1 

11.7 

2,189 

2.176 

147. 629 

153,931 

68 

7L6 

102 

106.7 

914.8 

14.8 

11.6 

2,077 

2,065 

184,296 

141,500 

65.1 

69.1 

98.1 

106.1 

917.7 

14.2 

1L8 

2,230 

2,216 

127,135 

130,575 

57.4 

59 

81.9 

83.8 

919.5 

U.7 

10.8 

2,307 

2,302 

122,680 

130,880 

53.8 

56.8 

97.7 

102.4 

920.7 

13.4 

10.7 

2.378 

2,328 

132,564 

136,760 

66.1 

59.6 

89.9 

93.4 

922.2 

18.1 

10.8 

2,548 

2,439 

219.044 

210,695 

89 

86.7 

131.2 

137.4 

928.8 

12.9 

10.7 

2,808 

2,307 

138,124 

137,022 

60 

59.6 

92.4 

96.5 

926 

12.8 

10.5 

2,195 

8,192 

131.208 

187, 820 

60 

62.8 

107.7 

113.8 

927.1 

12.6 

10.2 

2,037 

2,024 

126.474 

180,543 

62.8 

64.7 

86.4 

90.6 

928.6 

12.6 

10.4 

1.793 

1,771 

128,148 

134,728 

71.8 

76.3 

117.4 

124.2 

980.1 

12.5 

10.4 

2.565 

2,623 

188,240 

141,188 

54.1 

56.2 

80.8 

84.2 

93L1 

12.4 

1L6 

2.879 

2,858 

143,395 

161.925 

49.8 

53 

87.9 

89.2 

932.7 

12.2 

1L8 

2,422 

2,861 

105,828 

110,604 

48.8 

46.9 

63.9 

67.2 

986.8 

12 

1L9 

2,226 

2,189 

150,127 

150.190 

67.8 

68.4 

112.2 

114.1 

987.4 

U.8 

12.8 

2,169 

2.118 

125,440 

129,196 

57.8 

61 

84.7 

88 

938.6 

1L8 

12.8 

2,187 

2,169 

123,749 

136, 577 

66.6 

62.8 

97.8 

108.1 

989.7 

11.7 

18.2 

2,729 

2,619 

119, 526 

127,543 

43.9 

48.9 

79.4 

83.7 

94^4 

U.7 

14.8 

2,452 

2,403 

204.975 

207,697 

82.8 

85.5 

138.1 

143.5 

944.5 

U 

15.8 

2.226 

2.213 

131, 280 

130,006 

59.8 

58.8 

88.9 

92.6 

946.2 

la; 

16 

2,019 

2.010 

132,190 

134.453 

66 

67.4 

105.4 

109.2 

948.2 

10.6 

16.7 

2,875 

2.853 

137,470 

140,697 

58.8 

60.1 

90 

89.4 
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Table  'So,3X.^Campcri$onofcro$$-$eoiion  elemeniSy  Donaldsonvillef  La,,  to  CarrollUm, 
La,,  $urtfe]f8  ofl89S~94  and  1^97-^— Continaed. 

AT  LOW  WATBB^-Gontinaed. 


No.  of 
Bteetoh. 

taoce 
from 
Cairo. 

ATonge  stage 

when  eoonded 

(aboTelfemphia 

datum). 

Average  width 

of  oroaaaee- 

tions. 

Average  area  of 
eroaa  sections. 

Average  mean 

depth  at  low 

water. 

Average  maxi- 
mum depth  at 
low  water. 

1893-94. 

1897-96. 

1893-94. 

1897-88. 

1886-04. 

1897-98. 

1896-M. 

1897-98. 

1893-94. 

1897-98. 

84 

85 
86 
87 
88 

89 

MiUt. 
962.4 
958.7 
967.8 
968.7 
960.8 
961.7 

9.8 

9.1 

9.1 

9 

9 

8.9 

Fe$t. 
17.1 

17.4 
•   17.6 
17.8 
18 
17.9 

Feet, 
8,488 

1,889 
2,400 
2,496 
2,841 
2.877 

FmL 
2,467 
1.868 
1.364 

2,456 
2,349 
2,870 

142,529 
140,084 
188,152 
181,268 
ia,788 

I8S746 
147,395 
140.706 
145,728 
189,065 
141,604 

FMt. 

51.8 
75.8 
60.8 
54.9 
79.1 
60.7 

Fest, 
55.3 
78.4 
61.4 
60.2 
82.1 
59.9 

Feet 
08.9 

114.5 

101.9 
84 

133.1 
97.8 

Feet 

98.1 
114.3 

99.8 

90.6 
186 

93.8 

KoTB.— The  distanoea  from  Cairo  given  in  these  tahles  are  taken  fi«m  the  latest  puhlished  1 
The  stretches  are  derived  by  separating  the  river  into  lengths  oovering  the  alternate  pools  and 
croasings. 
The  low-water  plane  need  in  these  tables  is  7JI  feet  above  Memphis  datnm. 

AT  BAKK-FULL  STAGS. 


No.  of 

Dis. 
tanoe 

Average  stage  (above 
Memphis  Datam)  of— 

Average  width. 
of  orois  sections. 

Average  mess 
depth  at 

stretch. 

from 

Bank- 

DanK-iu 

LU  BMIKO. 

Cairo. 

ftiU 
stage. 

1898-94. 

1897-96. 

1888-94. 

1897-98. 

1893-94. 

1897-98. 

1893-94. 

1897-98. 

JfilM. 

889 
890.5 

F4€i. 

JWf. 

Feet. 

Feet. 

Feet, 

Sq./eet. 

Sq./eet. 

Feet. 

Feet, 

i* 

"io" 

**"28.'2* 

"'io'i' 

•"i"A27' 

75 

'■"i89,"i52* 

■■"i88,*884* 

'bh'.i' 

''66.'7 

2 

891.8 

80 

22 

10.5 

37 

16 

226,004 

214, 240 

86.8 

82.4 

8 

892.8 

80 

21.8 

10.4 

04 

S4 

185,737 

195, 197 

74.9 

76.5 

4 

.895 

80 

19.7 

U.8 

49 

yj 

200.287 

201.020 

85.6 

84.4 

5 

898.1 

80 

17.5 

11.7 

01 

10 

166.583 

164,743 

75.7 

73.6 

6 

000.1 

30 

1«.5 

11.9 

23 

» 

177.600 

172,714 

76.9 

73.1 

7 

901 

29.9 

16 

12.3 

14 

16 

187.194 

184,846 

81.8 

83 

8 

908 

28.8 

15.8 

12.3 

BO 

M) 

180.505 

188.348 

77.2 

80.2 

9 

906.1 

29.1 

15.5 

12.6 

U 

M 

174,680 

176.038 

68.7 

68.6 

10 

909 

80 

15.4 

12.5 

04 

r6 

199.036 

306,024 

77.1 

77.6 

11 

910.5 

29 

15.8 

12.5 

95 

10 

188.112 

181,824 

60.8 

59.8 

12 

912.1 

SO 

15.2 

12.2 

56 

12 

185.620 

192,200 

63.1 

65.8 

13 

912.8 

29.9 

15.1 

11.7 

00 

11 

200.000 

205,869 

80.8 

81.6 

14 

914.8 

29.7 

14.8 

11.5 

96 

» 

183,276 

191.284 

80.8 

79 

16 

917.7 

28.8 

14.2 

11.3 

30 

M 

177.603 

180,161 

71.5 

71.1 

16 

919.5 

27.1 

18.7 

10.8 

65 

n 

170.437 

178.093 

66.6 

67.2 

17 

920.7 

26.7 

13.4 

10.7 

99 

n 

181.  Ill 

184,680 

65.6 

66.8 

18 

922.2 

25.4 

13.1 

10.8 

04 

w 

206,905 

258,047 

98.8 

89.5 

19 

928.3 

26.7 

12.9 

10.7 

71 

12 

183, 871 

183,338 

74 

71.6 

20 

926 

27.5 

12.8 

10.5 

17 

BO 

177.629 

183, 915 

78.9 

75.1 

21 

927.1 

26.1 

12.6 

10.2 

^.89 

10 

166.629 

168.651 

76.4 

75.8 

22 

928.6 

26.6 

12.5 

10.4 

1,996 

19 

165,508 

171,948 

83.2 

84.7 

23 

030.1 

26.8 

12.5 

10.4 

2,828 

L6 

189.096 

102. 340 

66.9 

68.5 

24 

931.1 

25.9 

12.4 

11.6 

8.501 

28 

200.360 

208.560 

67.7 

59.8 

25 

032.7 

25 

12.2 

11.8 

8.671 

17 

155.320 

158,808 

43.9 

42.6 

26 

065.8 

25 

12 

11.9 

2,577 

11 

190, 612 

190. 118 

74.7 

74.6 

27 

937.4 

25 

11.8 

12.8 

2,342 

M 

164,508 

168,118 

68.3 

70.2 

28 

938.6 

25 

11.8 

12.8 

2.426 

yo 

163,394 

176, 531 

66.7 

70.7 

29 

939.7 

23.9 

11.7 

13.2 

3,164 

Kl 

167.451 

174.854 

53.2 

54.7 

80 

942.4 

25 

11.7 

14.8 

2,737 

L8 

249,695 

251,162 

90.3 

95.7 

31 

944.5 

23.7 

11 

15.8 

2,893 

LO 

168,391 

167.018 

70.6 

69.4 

32 

946  2 

24.1 

10.6 

16 

2,178 

n 

167,688 

169.250 

70.8 

78.4 

83 

948.2 

24.3 

10.5 

16.7 

2,488 

L4 

178,453 

181,487 

72.1 

72.4 

84 

962.4 

23.5 

9.8 

17.1 

2,630 

r5 

171. 477 

174. 046 

66.2 

66 

35 

953.7 

22.8 

9.1 

17.4 

1,087 

M 

173.529 

178.869 

87.5 

88.8 

86 

957.8 

22.6 

9.1 

17.6 

2,682 

» 

177,599 

178,187 

71 

70.8 

87 

968.7 

23.5 

9 

17.8 

2,804 

W 

178,904 

186,396 

68 

66.4 

88 

960.8 

23 

9 

18 

2,691 

L8 

219,927 

227,650 

86.6 

88.8 

89 

961.7 

23.8 

8.9 

17.9 

2,671 

M) 

183,693 

181, 178 

71.5 

7L6 

NoTB.— The  bank-fall  stage  used  la  thase  tables  oorreaponds  to  the  elevation  of  the  top  of  bank  at 
each  sectioii. 
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Tabus  No.  3  B. — Averages  of  oro$$'ieetUm  elements,  8ooi  Bluffs,  Latisiana,  to  Donald- 

sonvilUf  La, 

LOW  WATBB. 


Aven^  width. 

Avenge  are*. 

A  yerage  mean 
depth. 

Average  mazi- 
mnm  depth. 

1896-96. 

1897-98. 

1896-96. 

1897-98. 

1895-96. 

1897-98. 

1896-96. 

1897.08. 

BendN    

F4€t. 

2,389 
2,653 

Feet. 
2,387 
2^668 

108. 02J 

106,462 

FB€t, 

40.9 
89.6 

Fen. 
64.9 
40.8 

Feet. 
96.8 
64.9 

Feet, 
108.8 

(jTlfBlngB         

69  8 

MEDIUM  STAGS. 

BendA  

2.789 
2,936 

i.749 
2,957 

156,596 
161. 607 

166.723 
161,284 

68.4 
62.6 

68.4 
63 

growings                ^^.xa... 

BAITKrTVhh  STAGS. 

Dendii 

2.981 
8,084 

2.975 
8.099 

186,692 
188,188 

196,769 
186.602 

64.8 
60.1 

68.8 
60.7 

Crowiincfi •••• 

BENDS  AND  CROSSINGS  COMBINED. 

Law  watrr. ... 

2,498 
2. 844 
8,024 

2,603 
2.836 
8,027 

109,099 
164,529 
185,240 

116,308 
161, 649 
192,138 

46.6 
66.9 
62.6 

48.9 
69.1 
66.1 

83.6 

92  1 

IfadiDm ftlMire  ................. 

lUnk.fnll  AtAflTA 

NoTB.— Nnraber  of  sectloiis  in  benda  =  229;  nnmber  of  aeotions  in  croesinga  =  162;  total  =  891. 

Tablr  No.  3  C .—Comparison  of  eross-seetion  elements,  Soot  Bluffs,  Louisiana,  to 
DomaldBonrille,  La,— Summary  of  changes  in  mean  elements,  survegs  of  188tSS  and 
1895-96. 

AT  liOW  WATEE. 


fiends  (97  leetions.  33.8 
milea). 


Crooaings  (73  sectiona.  24.8 
milea). 


Entire  reach  (170  Bectiona, 
68.1  milea). 


Width. 
Area... 


if  ean  depth 

MaKlmom  depth. 


Inoreaaed  46  feet,  or  2  per 

oent. 
Decreaaed    9.181    sqiiare 

feet,  or  7.6  per  cent. 

Decreaaeil  8.9  feet 

Decreased  7  Jt  feet 


Increaeed  123  feet,  or  4.8 

percent. 
Decreaaed    2,439    square 

feat,  or  2.3  per  cent. 

Decreased  3  feet 

Decreaaed  6.8  feet 


Increased  79  feet,  or  8.2 

percent. 
Decreased   6,303  square 

feet,  or  5.6  per  cent. 
DeoreJMed  8.D  feet 
Decreaaed  6.6  fecL 


AT  MEDIITH  STAGE. 


Width 

Area 

Mean  depth. 


Increased  144  feet,  or  6.6 

percent. 
Decreased    4,631    square 

feet,  or  2.8  per  cent 
Decreaaed  6.9  feet 


Increased  268  feet,  or  9 

percent 
Increaaed  292  square  feet, 

or  A  of  1  per  cent 
Decreased  7.6  feet 


Increased  190  feet,  or  7 

percent 
Decreased   8,390   square 

feet  or  2.1  per  oent 
Decreaaed  7.1  feet 


AT  BANK-FULL  STAGS. 


Width 

Area 

I  depth. 


Deereaaed  64  feet  or  1.8 

per  cent 
Decreased    2,351    square 

feet  or  1.2  per  cent 
Incrpaaed  0.5  foot 


Increased  96  feet  or  3.2 

per  oent 
Inoreaaed  796  square  feet 

or  A  of  1  per  cent 
Decreased  1.4  feet 


Increased  12  feet,  or  ^  of 

1  per  cent 
Decreased    1,352   square 

feet  or  ^  of  1  per  cent 
Decreaaed  0.8  foot 


Hon.— In  Uiia  eompariaon  1882-88  ia  taktn  as  standard. 
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Tabls  No.  3  D. — Comparison  of  oross-aeciion  elemenU,  8ooi  Bluff$,  Louisiana,  to 
Donaldsonville,  La.— Summary  of  okanges  in  mean  elommU,  $urvejf$  of  1895-96  amd 
18^-98. 

AT  tow  WATER. 


Bendi  (229  seotions,  83.8 
miles). 


CroBalnn  (182  aeottona,     Entire  reftoh  (881  eeettoiui, 
24.8  miles).  68.1  mUee). 


Width 

Area 

Mean  depth , 

Maximum  depth. 


Decreased  2  feet,  or  ^  of  1 

per  cent. 
Increased    10,425   square 

feet,  or  9.2  per  cent. 
Increased  5  feet,  or  10  per 

cent. 
Increased  12  feet,  or  12.4 

peroent. 


Inoreaaed  15  feet,  or  A  of 

1  per  cent. 
Increased  2, 437  aqnare  feet, 

or  2.4  per  cent. 
Increased  0.7  foot»  or  1.8 

peroent. 
Increased  4.4  feet,  or  8.8 

per  oent. 


Increased  5  feet^  or  ^  %if 

1  per  cent. 
Increased    7,204    square 

feet,  or  6.8  per  cent. 
Increased  8.3  feet^  or  7 J 

per  cent. 
Increased  8.8  feet,  or  10.8 

percent. 


AT  MEDIUM  STAGS. 


Width 

Area , 

Mean  depth. 

Width 

Area 

Mean  depth. 


Decreased  81  feet,  or  1.1 

I>er  cent. 
Increased   10,127  square 

feet,  or  6.5  tier  cent. 
Increased  6  feet,  or  8.6  per 

cent. 


Increased  22  feet,  or  j^  of 

1  per  cent. 
Increased  2, 627  square  fbet, 

or  1.7  per  cent. 
Increased  0.5  foot,  or  1  per 

cent. 


Decreased  9  feet,  or  ^  of 

I  per  cent. 
Increased   7,020   square 

feet,  or  4.5  per  cent. 
Increased  8.2  feet,  or  6.7 

percent. 


AT  7T7LL-BANX  8TAGB. 


Decreased  6  feet,  or  ^  of  1 

per  cent. 
Increased    10,077   square 

feet,  or  5.8  per  cent. 
Increased  4  feet,  or  6.2  per 

cent. 


Increased  16  feet,  or  ^  of 

1  per  cent. 
Increased  2,404  square  feet, 

or  1.8  per  cent. 
Increased  0.6  foot,  or  1  per 

cent. 


Inoreaaed  3  fbet,  or  ^  of  1 

percent. 
Increased    6,888    square 

feet,  or  8.7  per  cent. 
Increased  2.6  feet,  or  4  per 

cent. 


Hon.— In  this  comparison  1895-06  is  taken  as  standard. 

Table  No.  3  E. — Comparison  of  cross-seotion  elements,  Soot  Bluffs,  Louisiana,  to  Donald' 
sonville,  La.—Summary  of  changes  in  mean  elem^mis,  surveys  of  188X-^S  and  1897-98. 

AT  LOW  WATER. 


Width , 

Area 

Mean  depth  ..... 
Maximum  depth 


Bends  (07  sections,  83.8 
miles). 


Increased  60  feet,  or  8  per 

cent. 
Increased   1,738  square 

feet,  or  1.4  per  cent. 
Decreased  0.2  foot,  or  ^  of 

1  per  cent- 
Increased  2.8  feet,  or  2.7 

percent. 


Oossings  (73  sections,  24.8 
miles). 


Increased  128  feet,  or  6  per 

cent. 
Ko  change 


Decreased  2.3  feet,  or  6.6 

per  cent. 
Decreased  1.3  feet,  or  1.8 

percent. 


Entire  reach  (170  seottoas, 
58.1  miles). 


Increased  07  feet,  or  4  per 

cent. 
Increased  806  sq  uare  feet^ 

or  ^  of  1  per  oent. 
Decreased  1.2  feet,  or  2.a 

per  cent. 
Increased  1.2  feet,  or  Uh 

percent. 


AT  MEDIUM  STAGE. 


Width 

Area 

Mean  depth 

Width 

Area 

Mean  depth 


Increased  128  feet,  or  4.0 

per  cent. 
Increased  782  square  feet, 

or  xV  of  I  per  cent. 
Decreased  8.7  feet,  or  6.6 

percent. 


Increased  285  feet,  or  10.6 

I)ercent. 
Increased  2,304  square 

feet,  or  1.6  per  cent. 
Decreased  2.6  feet,  or  4.7 

percent. 


Increased  158  feet,  or  6.7 

percent. 
Increased   1,710  square* 

feet,  or  1.1  per  cent. 
Decreased  3.8  feet,  or  63 

percent. 


AT  BANK-FULL  STAGE. 


Decreased  06  feet,  or  2.2 

per  cent. 
Increased  6,223  square 

feet,  or  2.7  per  cent. 
Increased  4.4  feet,  or  8.7 

percent. 


Inoreased  80  feet,  or  8  per 

cent. 
Increased  8,776  square 

feet,  or  2.1  per  cent. 
No  change 


Increased  8  ftet,  or  ^  of 

1  per  cent. 
Inoreased    4,157   square 

feet,  or  2.2  per  ceiil. 
Increased  2.4  feet,  or  B.f 

percent 


NoTB.— In  this  comparison  1882-88  is  talcen  as  standard. 
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Tablb  No.  3  F.— C^jporifon  of  oross-eeotion  elemenU,  DonaldsonvilU,  La.,  to  CarrolU 
Urn,  La. — Sumwutry  €(f6kange9  in  mean  elements,  surveys  of  1893-94  and  1897-98. 

AT  LOW  WATBB. 


Bends  (279  Beotions,  40.6 
mUes). 


Crossings  (210  sections, 
82.1  mUee). 


Entire  reach  (489  sections, 
72.7  miles). 


Width 

Area 

Mean  depth 

Kaximnm  depth... 


Decreased  22  feet,' or  1  per 

cent. 
Increased  2,686  square 

feet,  or  1.8  per  cent. 
Increased  2  feet,  or  8  per 

cent. 
Increased  2.2  feet,  or  2  per 

cent. 


Decreased  27  feet,  or  1.2 

per  cent. 
Increased  2,086  square 

feet,  or  1.6  per  cent. 
Increased  1.6  feet  or  2.8 

I>er  cent. 
Increased  2.2  ftot,or  2JS 

percent. 


Decreased  24  feet,  or  1 

percent. 
Increased   2,886    square 

feet,  or  1.7  per  cent. 
Increased  1.8  feet,  or  2.9 

per  cent. 
Increased  2.1  feet,  or  2.1 

percent. 


AT  BAJiKFULL  STAGS. 


WUth. 


Mean  depth. 


Increased  13  feet,  or  ^  of 

1  per  cent. 
Inonsased  2,875  square 

feet,  or  1.2  per  oent. 
Increased  0.8  foot,  or  jlv 

of  1  per  cent. 


Increased  23  feet,  or  A  o' 

1  per  cent. 
Increased  1,611  sqnare 

feet,  or  A  of  1  per  cent. 
No  change  .■••••■•••••■••• 


Increased  18  feet,or  ^  of 

1  per  cent. 
Increased    2,046    square 

feet,  or  1.1  per  cent. 
No  change. 


Non^— Ib  this  comparison  1808-84  is  taken  as  standard. 

Tablb  No.  3  Qt.-^Awragmof  orosB-seeHon  eiemmtSf  DonaldsonvHU,  La.,  to  CarroUton,  La. 

LOW  WATEB. 


ATorageareft. 

depth. 

mum  depth. 

1893-94. 

1897-98. 

1898-94. 

1897-4M. 

1893-94. 

1897-98. 

1893^. 

1897-86. 

Bends 

2,281 
2,821 

2.269 
9,294 

147,287 
128,991 

149,973 
131,026 

65.8 
66.6 

67.8 
68.2 

112.6 
86.8 

U4.8 

Orfminn 

89 

BANE-FULL  STAGE. 


Crossings.. 


2,858 
2,610 


2,566 
2,683 


19^698 
176,911 


195,068 
178,522 


76.4 
69.8 


76.7 
69.8 


BESDS  AND  CROSSINGS  COMBINED. 


Low  water 

Bank-fhll  stage. 


2,298 
2,577 


2,274 
2,595 


130,430 
185,916 


141,816 
187,962 


61.6 
78.8 


68.4 
73.5 


101.6 


103.7 


NozB^— Number  of  tactions  in  1>endsss279|  number  of  sections  in  oroisingS3s210)  totilsB488L 


APPENDIX  1  D. 


RBPOBT  OF  MS.  W.  8.  WILLIAMS^  SURVBTOR,  ON  PRECISE-LBYBL  WORK  FROM  ST.  TATJh, 

MINN.,  TO  AITKIN,  MINX. 

St.  LomSi  Mo.,  Mareh  17, 1899. 

Gaftain:  I  have  the  honor  to  Bnbmit  the  following  report  on  preoise-leyel  work 
from  St.  Panl,  Minn.,  to  Aitkin,  Minn. 

A  single  preoise-level  party  was  organized  for  this  work  at  Minneapolis,  Minn.,  on 
June  6. 1898.  It  consisted  of  the  following  members :  W.  S.  Williams,  observer ;  E.  £. 
Whitenead,  recorder;  two  rodmen  and  two  umbrella  man. 

The  party  camped  and  subsisted  with  the  secondary  triangnlation  party  in  charge 
of  Asst.  Engineer  A.  T.  Morrow,  and  assisted  that  party  in  measuring  base  lines. 
The  party  was  transported  to  and  from  work  by  a  two-horse  wagon. 
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The  iDstrameDtal  constants  haying  been  determmed  only  a  short  time  before  at 
Head  of  Passes,  April  20,  1898,  they  wore  not  determined  at  the  beginning  of  this 
work,  bnt  were  determined  at  the  close  of  the  season  at  Aitkin,  Minn. 

Field  work  began  on  June  6, 1898,  and  closed  November  12, 1898,  the  party  having 
been  in  the  field  one  hnndred  and  siztv  days,  or,  exclnding  holidays  and  Sundays, 
one  hundred  and  thirty-six  working  days.  During  this  time  197.33  miles  of  main 
line  and  24.86  miles  of  side  line  were  run,  making  a  total  of  222.19  miles,  or  an  aver- 
age of  1.63  miles  per  working  day ;  this  being  run  in  both  directions,  makes  the  daily 
average  3.26  miles  of  single  line. 

The  instruments  used  were  Kern  precise  level  No.  4,  Fauth  bubble  No.  214,  and  Kern 
nredse  leveling  rods  Nos.  XVIII  and  XIX.  The  rod  supports  for  turning  points  were 
footplates  and  pins ;  the  footplates  were  used  on  most  of  the  line,  the  soil  oeing  mostly 
of  a  sandy  nature,  pins  being  used  only  in  woodland. 

Route,— The  line  commenced  at  P.  B.  M.  65  on  Eagle  street  in  St.  Paml,  Minn.,  and 
followed  the  Chicago,  Milwaukee  ftud  St.  Paul  Short  Line  Railway  to  University 
avenue  in  East  Minneapolis,  Minn. ;  through  East  Minneapolis  on  streets,  then  fol- 
lowed the  wagon  roads  nearest  the  river  on  the  left  bank  to  Brainerd,  Minn.,  except 
a  few  miles  where  the  railroad  track  was  used  or  the  line  made  cut  ofTs  across  fields 
and  woodland ;  at  North  Brainerd  the  line  crossed  the  river  and  followed  the  wagon 
road  on  right  bank  to  a  point  opposite  the  mouth  of  Rabbit  River;  then  through  the 
timber  about  4  miles  and  crossed  back  to  left  bank  one-fourth  of  a  mile  above  the 
mouth  of  Kabbit  River;  from  this  point  to  Deans  Brook  the  line  followed  the  left 
bank  of  the  river  through  the  woods,  cutting  off  a  few  sharp  bends:  from  Deans 
Brook  to  Aitkin,  Minn.,  the  line  followed  the  wagon  road  and  ended  at  @  Lower  Base, 
1  mile  above  Aitkin. 

The  different  kinds  of  ground  leveled  over  in  the  main  line  are  about  as  follows: 
Wagon  roads,  133  miles:  railroads,  17  miles;  paved  streets, 3  miles;  cultivated  fields, 
14  miles ;  woodland  and  along  river  bank,  SO  miles. 

Connections  trith  former  levels. — A  line  of  ordinary  levels  was  run  over  this  part  of 
the  river  in  1874,  under  the  direction  of  United  States  engineer  office  at  St.  Paul. 
Minn,  (see  Corps  of  Engineers  Report,  1881,  p.  1813) ;  but  the  bench  marks  establishea 
were  mostly  of  such  a  temporary  character,  being  nearly  all  nails  in  trees,  and  tiieir 
descriptions  so  indefinite,  that  but  few  connections  were  made  with  this  line. 

The»e  connections  are  shown  in  the  following  tabulation : 

Table  showing  comparison  of  precise  levels  ioiih  ardinarff  levels  run  in  1874. 


Point  of  oompariaon. 


Distance 
from  St. 
Paalsa 
per  line 
nm. 


Preoiao- 
level  eleva- 
tion above 
meanOnlf 
level  (pre 
liminary 

valoe). 


Elevation 
above  sea 
level,  by 
report  1881, 
ordinary 
levels. 


Disorep- 
anoy. 


Zero  of  signal  service  ganse  at  St.  Paul,  Minn., 
T.  B.  M.  110,  opposite  montn  of  Sank  River  . 


JTOm. 


P.  B.  M.  Sanitarium  at  Brainerd, Minn. 
Top  of  tie  on  Northern  Paoifio  B.  R.  at  east  end  of 
depot  at  Aitkin,  Minn 


88 
164 


187 


reet 

883.834 
1,003.532 
1,207.804 

1,208.820 


682.580 
1,004.620 
1.209.810 

1,211.358 


JVef. 
—0.796 
+  1.088 
+  2.206 

2.488 


Connection  with  bench  mark  on  Pillsbury  Hall  at  Minnesota  State  University  in 
East  Minneapolis,  established  by  Prof.  William  Hoag  under  the  direction  of  United 
States  Coast  and  Geodetic  Survey,  gives  the  following  comparison: 

Feet 

Elevation  above  mean  Gulf  level  (preliminary  value)  by  M.  R.  C.  levels 847.065 

Elevation  above  mean  Gulf  level  (preliminary  value)  by  Professor  Hoag's 
leveU 846.965 


Discrepancy 100 

Bench  marks.— The  tile  and  pipe  bench  marks  used  were  of  the  standard  form  as 
modified  in  1898.  For  description  see  note  under  the  head  of  '^Descriptions  and 
elevations  of  precise-level  bench  marks/'  Other  bench  marks,  such  as  copper  bolts 
leaded  into  stone  foundations  and  bridge  piers,  squares  cut  in  stone,  nnd  nails  in 
roots  of  trees  were  established.  All  of  the  stone  line  bench  marks  on  the  left  banlc 
(except  3^ii)  between  '^^  in  Minneapolis  and  'p  in  Aitkin  were  connected  with.  The 
descriptions  of  all  the  P.  B.  M.'s  and  such  T.  B.  M.'s  as  are  of  a  permanent  nature  and. 
may  be  used  in  the  near  future  are  appended. 

Methods  of  field  work.— The  methoos  pursued  are  those  described  in  the  latest 
instructions  for  precise  leveling,  issued  by  the  Mississippi  River  Commission. 
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InstrumeHial  oonsUmiM^ 
[Kern  telMOope  Ko.  4.] 


Dftte  of  obaarration. 


Dates  to  be  need  between^ 


Ineqnelitj 
of  nnf(8= 
oorreotion 
PinmllU- 
meters  per 


Wire  inter- 
Ysl  In  mllU- 
meters  per 


Apr.  20, 1608 . 
Qct.29,1808.. 


Jane  6-A.aff.  1,  IMS  .. 
Aug.  I-NOY.12,1896. 


—0.045 
—  .042 


4.20 
4.25 


Value  of  one  divieUm  of  level  tube,  Fauth  No,  SU. 


Dste  of  observation. 


Dates  to  be  used  between— 


Value  in 
seconds 
of  arc. 


Value  in 
millimeters, 
per  meter. 


Distance 
in  meters 
at  which  1 

division 
subtends  1 
millimeter. 


Apr.  20. 1806. 
Oct.  30. 1898.. 


June  6-Aug.  1, 1898  . . 
Ang.l-Nov.12,1808.. 


2.64 
2.84 


0.01279 
.01133 


78.2 
88.3 


Value  of  the  correction  <' A"  for  rods  XVIII  aDcl  XIX  is  56  millimeters,  m  deter- 
mined April  20, 1898.  In  the  office  reduction  the  standard  length  of  1  meter  on  rods 
XVlll  and  XIX  has  been  taken  to  be  1  00012  metera,  this  value  iieins  a  mean  between 
the  values  determined  for  these  rods  by  O.  W.  Ferguson,  in  1891  and  1893.  (See 
Chief  of  Engineers  Eeport,  1893,  p.  3960.) 

BeeulU. 

Km.  Miles. 

Length  of  main  line  completed 317. 572  =  197. 33 

Length  of  side  line  completed 40.013=  24.86 

Total 857.585  =  222.19 

The  main  line  is  composed  of  268  stretches,  the  average  length  of  stretch  being 
1,185  meters. 

The  direct  and  reverse  lines  diverge  irreffularly  from  the  mean  for  33  miles,  where 
they  are  ^  10.4  millimeters,  being  So.8  millimeters  apart;  then  they  converge  and 
come  together  48  miles  from  the  initial  point:  then  they  run  ver^  near  together, 
crossing  and  recrossing,  for  the  next  26  miles;  then  they  begin  to  diverge  and  reach 
the  maximum  divergence  of  =p  15.76  millimeters,  being  31.52  millimeters  apart  at 
162  miles  from  the  initial  point:  then  they  vary  irregularly  until  the  end  of  uie  line 
at  Aitkin,  where  they  are  ^  12.95  millimeters  or  25.90  millimeters  apart.  This  shows 
that  there  are  no  constant  errors  of  any  considerable  magnitude  in  the  work. 

Of  tlie  268  stretches  in  the  main  line,  only  10  failed  to  close  inside  the  prescribed 
limit  on  first  trial.  Of  these,  5  were  closed  inside  the  limit  by  running  a  third  line, 
and  5  were  closed  inside  the  limit  by  running  a  fourth  line,  no  more  than  four  lines 
being  run  in  any  stretch.  All  side  lines  closed  inside  of  the  prescribed  limit  on  first 
trial,  except  1,  where  a  third  line  was  run. 

All  results  obtained  have  been  retained  in  the  computations,  there  being  no  dis- 
crepancies large  enough  to  Justify  their  being  discarded  on  account  of  accidental 
errors.  The  largest  closure  between  any  pair  of  lines  is  11.1  millimeters  on  a  stretch 
1,304  meters  long.  The  largest  variations  from  the  mean  result  of  any  stretch  are 
one  of  7.32  millimeters  and  one  of  6  millimeters. 

The  probable  error  in  the  final  elevation  of  @  lower  base  at  Aitkin  is  computed 
through  the  probable  error  of  each  stretch  in  the  317.572  kilometers  is  =f  9.66  milli- 
meters. 

The  probable  error  per  kilometer  in  the  main  line  is  =f  0.54  millimeters. 

To  connect  the  work  at  St.  Paul  6  bench  marks  were  connected  with,  and  by 
giving  each  of  these  equal  weight  an  adjusted  elevation  of  223.8444  meters  is 
obtained  for  P.  B.  M.  65,  and  the  reductions  in  the  tabulation  have  been  made  from 
thiH  elevation,  which  differs  only  0.5  millimeters  from  the  former  elevation  for 
P.B.K.66. 
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TABULATION  OF  PRBCISB  LBVSL  BB8ULT8,  FROM  ST.  PAUL,  MINK.,  TO  ATTKIS,  MINN. 

In  the  following  tabalation,  column  1  giyes  the  bench  mark  nndor  oonsideration. 
P.  B.  M.  denotes  a  permanent  precise  bench  mark,  and  T.  B.  M.  denotes  a  temporary 
precise  bench  mark,  but  in  some  cases  it  is  qnite  permanent. 

Colnmn  2  gives  the  bench  mark  from  which  the  bench  mark  in  colnmn  1  was 
determined. 

Colnmn  3  gives  the  distance  ran  between  the  bench  marks  in  the  two  preceding 
columns. 

Colnmn  4  gives  the  total  distance  of  the  bench  mark  under  consideration  from 
the  initial  point,  1.  e.,  P.  B.  M.  65. 

Column  5  gives  the  direction  each  line  was  mn. 

Column  6  gives  the  difference  in  elevation  between  the  bench  marks  in  columns  1 
and  2  determined  by  each  mn,  with  its  proper  sign  and  the  mean  of  all  the  runs. 

Column  7  gives  the  residuals  found  by  subtracting  each  result  from  the  mean 
result. 

Columns  8  and  9  give  the  algebraic  snm  of  the  residuals,  and  show  at  every 
bench  mark  the  amount  that  the  two  independent  (direct  and  reverse)  lines  diverge 
from  the  mean. 

Colnmn  10  gives  the  probable  error  of  each  stretch,  computed  by  the  formula 
r=0.fi745,/^V.. 


r  m(m-l) 
Colnmn  11  gives  the  probable  error  for  each  bench  mark  when  refemd  to  the  first 

bench  mark,  or  starting  point;  computed  by  the  formula  R:=J2  t\ 

Column  12  gives  the  rod  correction  that  has  been  applied  to  the  elevation  of  each 
bench  mark  to  correct  the  meter  on  rods  used  to  the  standard  meter. 

Columns  13  and  14  give  the  elevations  of  the  bench  marks  in  colnmn  1  in  meters 
and  feet.    Value  of  1  meter =3.2808693  feet. 

Immediately  following  this  report  will  be  found  a  description  of  the  methods 
which  have  been  followed  in  doing  precise  level  work. 

RespectfriUy  submitted. 

W.  S.  Williams,  Swrvegar. 

Capt.  Mason  M.  Patbick, 
Ci»rp$  of  Engineerig  U.  S.  A. 

Table  No.  4. 

dbscbipnons  and  blbvations  of  pbbci8b  levbl  bbnch  mabks,  st.  paul,  mink., 

to  aitkin,  minn. 

[SeMon  of  1898.    W.S.WmiaiBa,lev«lsr.] 

Elevations  are  expressed  in  both  meters  and  feet  above  the  Cairo  datum  plans. 

One  meter  is  taken  as  3.2808693  feet. 

Preliminary  value  of  mean  Gulf  level  at  Bilozi,  Miss.,  is  21.26  feet  above  the  Caiio 
datum  plane. 

The  letters  P.  B.  M.  denote  a  precise  level  bench  mark  which  is  set  with  special  oare 
so  as  to  be  practically  permanent;  those  described  as  a  tile  and  pipe  consist  of  a 
vitrified  tile  18  by  18  by  4  inches,  in  the  center  of  which  is  set  vertically  with  lead 
a  three-eighths-inch  copper  bolt,  the  upper  end  being  a  little  above  the  upper  sur- 
face of  the  tile.  Surrounding  the  bolt  on  the  surface  of  the  tile  is  the  Inscription 
<' Mississippi  River  Commission,  1898,  U.S.,  P.  B.  M.''  This  tile  is  bnried  in  the 
ground  from  3  to  3i  feet  beneath  the  surface.  On  top  of  the  tile  is  placed  a  4-inch 
wronght-iron  ^as  pipe  4  feet  long  concentric  with  the  copper  bolt;  the  lower  end  of 
the  pipe  is  split  into  quarters  and  spread  out  to  prevent  the  pipe  from  heaving  by 
frost  or  being  pulled  up.  A  cast  brass  cap  fits  over  the  top  of  the  pipe,  and  is  riveted 
thereto.  The  cap  has  the  following  inscription  in  sunken  letters  "Mississippi  River 
Commission,  $250  fine  for  disturbing  this  mark.  1898.  P.  B.  M.,  U.  S.  Latitude. 
Longitude.  Elevation  above  sea.''  'uie  elevation  of  the  top  of  the  cap  is  determined ; 
the  structure  has  thus  two  bench  marks.  The  letters  T.  B.  M.  denote  a  temporary 
bench  mark  whose  elevation  is  as  well  determined  as  that  of  a  P.  B.  M. ;  those  de- 
scribed are  considered  practically  permanent  for  a  nnmber  of  years. 

All  witness  trees  are  blazed  with  a  A  facing  the  bench  mark. 

P.  B.  M.  65  is  in  St.  Paul,  on  the  southeast  corner  of  Washington  and  Eagle  streets, 
9.2  feet  from  the  south  side  of  Washington,  1  foot  above  the  old  city  storehouse 
which  stands  on  the  east  side  of  Eagle,  in  center  of  a  regulation  tile  18  inches  square 
and  4  inches  thick  set  2f  feet  below  the  surface  of  the  ground,  being  the  top  of  a 
three-eighths-inch  copper  bolt  leaded  vertically.    Established  in  1891. 
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Elevation  223.8444  meters,  734.404  feet. 

T.  B.  M.  I  (Fergnsou,  1891)  is  in  St.  Paul  on  the  sontheast  corner  of  Washington 
and  Eagle  streets,  on  carbing,  directly  over  the  center  of  inlet  grating,  being  the 
highest  point  in  square  cnt  in  the  granite. 

Elevation.  224.5255  meters,  736.639  feet. 

T.  B.  M.  67  is  in  St.  Panl,  on  left  bank  of  the  Mississippi  River,  on  the  shore  pier 
of  the  Wabasha  Street  Bridge;  on  the  northwest  comer  of  the  upper  pier,  6  inches 
from  bridge  seat  stone;  being  the  top  of  copper  bolt  leaded  yertically,  marked 

6'    Established  in  1891. 

'  Elevation,  222.0675  meters,  728.574  feet. 

P.  B.M.(i8  is  in  St.  Paul,  on  the  left  bank  of  the  Mississippi  River  on  lower  wing 
wall  of  Chicago,  St.  Paul  and  Kausas  City  Railway  (now  Cliicago  Great  Western 
Railway)  Bridge,  4.76  feet  above  the  lower  end  of  bridge  seat  course  and  2.75  feet 

hack  firom  its  front  edge,  being  top  of  copper  bolt  leaded  vertically,  marked     o 

Estoblished  in  1891. 

Elevation,  220.4214  meters,  723.174  feet. 

P.  B.  M.  70  is  in  St.  Paul,  abput  100  feet  west  of  Jackson  street,  on  north  side  of  rail- 
road tracks,  opposite  the  Diamond  Jo  freight  depot,  at  the  east  end  of  retaining  wall 
and  4  inches  back  of  its  face,  being  the  top  of  copper  bolt  leaded  in  regulation  tile. 
Established  in  1891. 

Elevation.  220.8679  meters,  724.639  feet. 

Old  U.  S.  B.  M.  *'A"  is  in  St.  Paul,  on  the  left  hank  of  the  Mississippi  River,  on  the 
lower  bench  of  retaining  wall  of  embankment  of  the  Chicago,  St.  Paul  and  Kansas 
City  Railway  Bridge  (now  Chicago  Great  Western  Railway),  being  the  highest  point 
in  ring  cat  in  top  of  stone,  marked  0. 

Elevation.  221.a378  meters,  727.165  feet. 

T.  B.  M.  23  is  in  St.  Paul,  Minn.,  being  a  square,  D,  cnt  in  top  stone  on  north  end  of 
east  abutment  of  Chicago,  Milwaukee  and  St.  Paul  Railway  Bridge  over  Pleasant 
avenne,  a  quarter  of  a  mile  east  of  Ridgewood  Station ;  square  is  about  4  inches  from 
northwest  comer  of  stone. 

Elevation,  254.6941  meters,  835.618  foot. 

T.  B.  M.  22  is  in  St.  Paul,  Minn.,  on  north  end  of  east  abutment  of  Chicago,  Mil- 
wankee  and  St.  Paul  Railway  Bridge  over  Victoria  street,  50  meters  east  of  Kidge- 
wood  Station  on  Chicago,  Milwaukee  aud  St.  Paul  Railway  Short  Line,  between  St. 
Paul  and  Minneapolis;  l>eing  the  highest  point  in  square  oat  in  top  of  stone,  8  inches 
from  the  northwest  comer  of  stone,  marked  U.  D  S. 

Elevation,  258.5532  meters,  848.279  feet. 

P.  B.  M.  Macalester  is  a  tile  and  pipe  on  sonth  side  of  the  Chicago,  Milwaukee  and 
St.  Paul  Railway  Short  Line,  between  St.  Paul  and  Minneapolis,  250  meters  east  of 
Snelling  avenne,  16  rail  lengths  east  of  center  of  Macalester  Station,  11  meters  south 
of  center  of  sonth  track,  Si  meters  east  of  10-inch  cotton  wood,  on  which  is  located 
1*  B  M  19 

EleYation  bolt  in  tile,  290.4784  meters,  953.022  feet. 

Elevation  cap  on  pipe,  291.6879  meters,  956.990  feet. 

T.  B.  M.  18  is  m  St.  Paul,  Minn.,  on  west  abutment  of  Chicago,  Milwaukee  and  St. 
Paul  Railway  Bridge  over  Prior  avenne,  about  30  meters  east  of  center  of  Marian 
Park  Station,  about  10  inches  from  the  south  and  east  edges  of  stone  at  southeast 
comer  of  south  end  of  abutment,  marked  U.  D  8. 

Elevation,  283.1596  meters,  929.010  feet. 

T.  B.  M.  16  is  on  the  Pelham  Street  Bridge  over  the  Chicago,  Milwaukee  and  St. 
'  Paul  Railway  tracks,  about  70  meters  east  of  Desnoyer  Park  Station  in  west  end  of 
St.  Paul,  Minn. ;  being  a  square  cut  on  the  southwest  corner  of  stone  pedestal  under 
west  column  on  north  side  of  tracks,  marked  U.  D  S. 

Elevation,  271.1240  meters,  889.522  feet. 

T.  B.  M.  14  is  a  nail  in  root  of  14-inch  cottonwood  tree,  about  12  meters  west  of 
Chicago,  Milwaukee  and  St.  Paul  Railway  track,  80  meters  south  of  intersection  of 
Dartmouth  street  and  railroad  track,  near  Prospect  Park  in  East  Minneapolis,  Minn. 

Elevation,  259.3150  meters,  850.779  feet. 

T.  B.  M.  13  is  a  square  cut  in  northeast  comer  of  top  of  large  square  granite  stone 
on  north  side  of  entrance  to  State  University  grounds  in  Southeast  Minneapolis, 
Minn.,  at  northwest  comer  of  University  avenue  and  Fifteenth  avenue  SE. 

Elevation  262.3066  meters,  860.594  feet. 

P.  B.  M.  University  Campus  is  a  copper  bolt  in  center  of  stone  post  in  Minnesota 
State  University  campus  iu  southeast  Minneapolis,  on  north  side  of  Pleasant  street,  1 
meter  north  of  granitoid  walk,  34  meters  west  of  intersection  of  Pleasant  street  and 
street  running  along  in  front  of.  University  buildings,  15  meters  south  of  Mechanic 
Azti  building;  stone  post  is  about  6  inches  above  ground* 

Elevation,  263.0087  meters,  862.897  fee^ 

Bwa  99 ^214 
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P.  B.  M.  Pillsbary  Hall  ia  a  horizontal  line  in  center  of  bronze  plate  set  into  wall 
of  tower  on  north  side  of  the  south  entrance  to  Pillsbary  Hall  at  Minnesota  State 
University  in  southeast  Minneapolis,  Minn.;  it  is  18  inches  above  ground  and 2 
meters  from  junction  of  tower  and  wall  of  main  building  od  north  side  of  tower. 
Bronze  plate  marked  with  the  letters  <'  U.  S.  C.  and  G.  S." 

Elevation,  264.6631  meters,  868.325  feet. 

T.  B.  M.  12  is  a  square  cut  on  top  of  stone  oorer  of  catch  basin  at  southwest  comer 
of  University  avenue  and  Tenth  avenue^  southeast  Minneapolis,  Minn.,  3  inches 
back  of  curb  line  on  west  side  of  University  avenue,  marked  U.  D  S. 

Elevation,  258.6407  meters,  848.566  feet. 

P.  B.M.^^isa  tile  and  pipe  in  southeast  Minneapolis,  Minn.,  on  left  bank  of 
Mississippi  River,  about  150  meters  below  end  of  Great  Nortliern  Railway  brid<?e 
over  the  Mississippi  River  below  St.  Anthony  Falls,  one-half  meter  west  of  west 
right-of-way  fence  of  Great  Northern  Railway,  and  5  meters  north  of  corner  of  fence. 

Elevation  bolt  in  tile,  248.2471  meters,  814.466  feet. 

Elevation  cap  on  pipe,  249.4601  meters,  818.446  feet. 

P.  B.M.Great  Northern  is  a  square  cut  in  top  of  west  end  of  south  abutment  of 
bridge  on  University  avenue  over  Great  Northern  Railway  tracks  on  Second  ave- 
nue, northeast  Minneapolis,  Minn.,  in  center  of  abutment,  6  inches  from  west  end: 

U.S. 

marked     D 

Elevation,  264.6036  meters,  868.130  feet. 

P.  B.  M.  Brewery  office  is  a  square  cut  in  the  north  end  of  lowest  step  of  main 
entrance  to  the  office  of  the  Minneapolis  Brewing  Company,  on  the  east  side  of  Mar- 
shall street,  between  Twelfth  and  Thirteenth  avenues,  northeast  Minneapolis,  Minn. ; 

step  is  1  inch  above  sidewalk,  marked     d 

P  B.  M 

Eleration,  254.9855  meters,  836.574  feet. '  '    ' 

T.  B.  M.  11  is  a  square  cut  on  top  of  north  end  of  east  abutment  of  Northern  Pacific 
Railway  bridge  over  the  Mississippi  River  at  end  of  Seventeenth  avenue,  northeast 
Minneapolis,  Minn. ;  square  is  8  inches  from  north  edge  and  5  inches  from  west  edge 
of  top  stone  of  abutment,  2.3  meters  above  bridge  seat. 

Elevation,  258.4529  meters,  847.950  feet. 

P.  B.  M.  Gluck  is  a  copper  bolt  leaded  vertically  into  top  of  water  table  at  south- 
east corner  of  main  building  of  Glnck's  Brewery,  on  west  side  of  Marshall  street, 
between  Twentieth  and  Twenty- first  avenues,  northeast  Minneapolis,  Minn.,  17 
meters  £rom  iron  gate  on  Marshall  street;  bolt  is  4.3  feet  above  gronnd,  marked 

U.S. 

0 

'  Elevation,  259.5656  meters,  851.601  feet. 

T.  B.  M.  1  is  a  wire  nail  in  west  root  of  10-inoh  oak  on  west  side  of  Marshall 
street,  Minneapolis,  Minn.,  second  tree  from  lower  end  of  row  along  Tacant  lots  oppo- 
site Republic  Elevator,  about  100  meters  above  P.  B.  M.  ^f  ^. 

Elevation,  259.8054  meters,  852.387  feet. 

P.  B.  M.  H^  is  a  tile  and  pipe  on  left  bank  of  Mississippi  River  one-fourth  meter 
north  of  a  fence  on  north  line  of  Twenty-seventh  avenue,  northeast  Minneapolis, 
Minn.,  5  meters  east  of  fence  corner  and  72  meters  west  of  west  line  of  Marshall 
street. 

Elevation  bolt  in  tile,  259.2130  meters,  850.444  feet. 

Eleration  cap  on  pipe,  260.4265  meters,  854.425  feet. 

T.  B.  M.  3  is  a  square  cut  in  southwest  corner  of  stone  doorstep  at  main  entrance- 
to  Lonis  OpshaVs  hotel  and  saloon,  on  northeast  comer  of  Marshall  street  and 
Forty-second  avenue,  northeast  Minneapolis,  Minn.,  property  of  Minneapolis  Brew- 
ing Company.    Marked  IJ.  D  S. 

Elevation,  260.1313  meters,  853.467  feet. 

T.  B.  M.  4  is  a  wire  nail  in  root  on  southwest  side  of  15-inch  cotton  wood  in  pasture 
on  east  side  of  road,  opposite  residence  of  Mrs.  Fridley,  980  meters  above  T.  B.  M.  3. 

Elevation,  259.7793  meters,  852.302  feet. 

T.  B.  M.  5  is  a  wire  nail  in  west  root  of  8-inch  elm  tree,  on  fence  line  on  river  side 
of  road,  125  meters  above  angle  in  road  and  325  meters  above  P.  B.  M.  ^^, 

Elevation,  259.8475  meters,  852.526  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  about  three-fourths  of  a  mile  above  upper  limits  of 
Minneapolis,  Minn.,  and  one-fourth  of  a  mile  above  center  line  of  section  27,  on  left 
bank  of  Mississippi  River,  at  junction  of  fences,  one-half  meter  west  of  fence,  on 
west  side  of  wagon  road  and  one-half  meter  south  of  fence  running  west  from  road, 
about  75  meters  back  from  river  bank,  500  meters  above  angle  in  road,  200  meters 
below  another  angle  in  road. 

Elevation  bolt  m  tile,  259.6595  meters,  851.909  feet. 

Elevation  cap  on  pipe,  260.8666  meters,  855.809  feet. 

T.  B.  M.  6  is  a  wire  nail  iu  root  of  15-inch  elm  at  angle  in  wagon  road  1  mile 
above  P.  B.  M.  ^^f  10  meters  above  residence  of  C.  C.  Hays,  on  river  side  of  road. 
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Eleyation,  263.4202  meters,  864.247  feet. 

T.  B.  M.  7  U  a  wiie  nail  in  root  of  12-inoh  elm  in  firont  of  deserted  honse  on  riyer 
side  of  public  road  li  miles  abo^e  P.  B.  M.  ^^. 

Elevation,  261.6132  meters,  858.319  feet. 

T.  B.  M.  8  is  a  wire  nail  in  north  root  of  20-incli  oottonwood  in  front  of  Fridley 
post-office  and  grocery  store  at  Fridley  mill,  on  left  bank  of  Mississippi  River, 
about  5  miles  above  Minneapolis,  Minu.:  the  tree  is  the  upper  one  of  three  trees, 
and  the  nail  is  18  inches  Irom  the  trunk  of  the  tree. 

Elevation,  260.4708  meters,  854.671  feet. 

P.  B.  M.  H^  is  a  tile  and  pipe  about  3^  miles  above  the  city  limits  of  Minneapolis, 
Minn.,  about  one-half  mile  above  Fridley  post-office,  100  meters  back  from  left  bank 
of  river,  on  property  of  McMullen,  one-half  mile  above  Rice  Creek,  one-half  meter 
south  of  an  east  and  west  fence  alonjz  south  side  of  cultivated  strip  and  at  comer  of 
timber.    Blazed  trees:  10-inch  oak,  £19^—2.6  meters;  6-inch  oak, 267<'— 4.6  meters. 

Elevation  bolt  in  tile,  264.4220  meters,  867.534  feet. 

Elevation  cap  on  pipe,  265.6340  meters,  871.510  feet. 

T.  B.  M.  9  is  a  wire  nail  in  root  of  14-inch  oak  12  meters  east  of  pablic  road,  three- 
fourths  of  a  mile  above  Fridley  mill,  about  90  meters  above  comer  of  cultivated  field 
on  west  side  of  road,  and  40  meters  below  culvert  under  road. 

Elevation,  267.1052  meters,  876.337  feet. 

T.  B.  M.  10  is  a  wire  nail  in  south  root  of  a  10-inch  post  oak  25  meters  west  of  wagon 
road,  1^  miles  above  Fridley  mill,  10  meters  west  of  large  post  oak,  235  meters  north 
of  junction  of  roads,  and  75  meters  south  of  comer  of  cultivated  field.  Tree  marked 
with  a  triangular  blaze. 

Elevation,  268.2923  meters,  880.232  feet. 

T.  B.  M.  26  is  a  nail  in  east  root  of  a  double  oak  tree  on  west  side  of  public  road 
3i  miles  above  Fridley  mill,  trees  10  inches  in  diameter,  on  property  of  John  Cole- 
man and  about  100  meters  above  his  residence,  on  river  side  of  road  5  meters  from 
fence.    Tree  marked  with  a  triangular  blaze. 

Elevation,  274.6093  meters,  900.%7  feet. 

T.  B.  M.  27  is  on  brick  schoolhouse  on  public  road  between  Minneapolis  and  Anoka, 
Minn.,  on  left  bank  of  Mississippi  River,  4^^  miles  above  Fridley  null  and  6^  miles 
below  Anoka;  being  a  square  cut  on  north  end  of  lower  step  at  front  entrance  to 
schoolhouse,  near  @  Dunn. 

Elevation,  276.7386  meters,  907.943  feet. 

P.  B.  M.@  Dunn  is  a  tile  and  pipe  on  property  of  John  Dunn,  SW.  i,  SE.  i.  Sec.  26, 
T.  31,  R.  24, 260  meters  west  of  nver  road  on  left  bank  of  river,  about  9  miles  above 
npper  limits  of  Minneapolis,  Minn.  Station  in  timber  opposite  first  angle  in  road, 
120  meters  above  Dunnes  (brick)  schoolhouse.  Blazed  trees:  12-inoh  oak,298'^ — ^7.4 
meters:  10-inch  oak,  353<^— 8.4  meters;  12-inch  oak,  67^—3.8  meters;  8-inoh  oak, 
143"^— 3.4  m6ters. 

Elevation  bolt  on  tile,  273.5463  meters,  897.470  feet. 

Elevation  cap  on  pipe,  274.7609  meters,  901.454  feet. 

T.  B.  M.  29  is  on  ^orthem  Pacific  Railway  bridge  over  Coon  Creek,  about  5  miles 
below  Anoka,  Minn. ;  being  a  square  out  in  granite  stone  on  top  of  west  end  of  north 
abntment  of  bridge. 

Elevation,  266,9278  meters,  875.755  feet. 

T.  B.  M.  30  is  at  Junction  of  Coon  Creek  post-office  road  with  Minneapolis  and 
Anoka  road,  about  4^  miles  below  Anoka;  being  a  nail  in  root  of  tree  in  comer  of 
yard  at  the  residence  of  John  Dunn. 

Elevation,  269.1499  meters,  883.046  feet. 

P.  B.  M.  *i^  is  a  tile  and  pipe  on  left  bank  of  river,  about  200  meters  above  Dunn 
Island,  three-fourths  of  a  mile  above  mouth  of  Coon  Creek,  at  the  edge  of  timber, 
100  meters  back  from  river  bank,  on  slope  near  the  foot  of  bench,  40  meters  north  of 
east  and  west  wagon  road,  on  property  of  John  Dunn.  Blazed  trees :  20- inch  oak, 
790—4.2  meters;  fS-inch  oak,  152^— 7.0  meters;  15  inch  oak,  199°— 7.9  meters. 

Elevation  bolt  in  tile,  260.7780  meters,  855.578  feet. 

Elevation  cap  on  pipe,  261.9834  meters,  859.533  feet. 

P.  B.  M.  @  Powell  is  a  tile  and  pipe  on  south  side  of  river  road  about  3^  miles 
below  Anoka,  Minn.^  on  left  bank  of  river,  on  section  line  between  sections  16  and 
21,  T.  31,  R.  24,  on  Ime  between  property  of  George  Smith  and  Lewis  Greenwald,  2 
meters  north  of  south  road  fence,  directly  south  of  residence  of  S.  J.  Powell,  one- 
half  mile  below  district  school  No.  2.  Blazed  trees:  10  inch  scrub  oak,  10I°— 12.5 
meters;  24-inch  scrab  oak,  a52'^  25'— 12.3  meters. 

Elevation  bolt  in  tile,  270.5714  meters,  887.709  feet. 

Elevation  cap  on  pipe,  271.7864  meters,  891.696  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  on  top  of  left  bank  of  river  about  2f  miles  below 
wagon  bridge  over  Mississippi  River  at  Anoka,  Minn.,  1  meter  south  of  east  and 
west  fence  on  section  line  between  sections  17  and  20,  T.  31  N.,  R.  24  W.,  about  150 
meters  west  of  aeotion  corner  H  ^jf,  on  property  of  Charles  L.  Gibbs.  Blazed  true: 
8-inch  oBk,  301^—3.5  meters. 
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Elevation  bolt  in  tile,  267.1984  meters,  876.643  feet. 

Elevation  eap  on  pipe,  268.4066  meters,  880.607  feet. 

T.  B.  M.  34  is  a  wire  nail  in  east  root  of  15-inch  post  oak,  on  west  side  of  pnblio 
roa<l  abont  1  mile  below  Anoka,  Minn.,  abont  30  meters  above  D.  W.  Benton's  nouse. 

Elevation,  272.9190  meters,  895.412  feet. 

T.  B.  M.  36  is  in  Anoka,  Minn.,  being  the  extreme  top  of  fire  hydrant  on  east  side 
of  Minneapolis  road,  40  meters  south  of  its  intersection  with  Third  avenue. 

Elevation,  273.5321  meters,  897.423  feet. 

P.  B.  M.  Anoka  is  on  wagon  bridge  over  Mississippi  River  at  Anoka,  Minn.,  being 
the  top  of  a  copper  bolt  leaded  vertically  into  the  top  of  upper  end  of  first  pier 
from  left-bank  end  of  bridge,  or  pier  between  abutment  and  draw  pier,  2  feet  from 

C.  8. 

extreme  upper  point  of  pier,  marked     0 

Elevation,  265.0909  meters,  869.729  feet. 

The  gauge  at  Anoka  is  a  staff  gauge,  fastened  to  the  downstream  end  of  pier  between 
abutment  on  left  bank  and  the  draw  pier  of  wagon  bridge  over  the  Mississippi  Riyer 
at  Anoka,  Minn. 

Elevation  of  zero,  848.762  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  in  Anoka,  Minn.,  on  left  bank  of  river,  600  meters 
above  wagon  bridge  over  Mississippi  River,  in  Rice  street,  one-fourth  of  a  meter 
nortli  of  fence  on  south  line  of  street,  and  about  75  meters  east  of  where  Rice  street 
ends  on  river  bank.    Blazed  10-inch  oak,  270^ — 42  meters. 

Elevation  bolt  in  tile,  262.9091  meters,  862.570  feet. 

Elevation  cap  on  pipe,  264.1223  meters,  866.551  feet. 

P.  B.  M.  ^  is  a  tile  and  pipe  3  miles  above  Anoka,  Minn.,  on  public  road  800 
meters  back  from  left  bank  of  river,  opposite  foot  of  Clouquet  Island,  in  corner  of 
fence,  1  meter  west  of  fence  on  west  side  of  road,  on  property  of  A.  J.  Smith,  and 
14  meters  south  of  a  point  opposite  south  end  of  Smith's  house.  Blazed  18-inoh  elm, 
312^—6.8  meters. 

Elevation  bolt  in  tile,  267.4924  meters,  877.607  feet. 


Elevation  cap  on  pipe^  268.7004  meters,  881.571  feet. 
T.  B.  M.  43  is  a  liail  in  root  of  lone  el 


elm  tree  on  west  side  of  public  road,  1,860 
meters,  above  P.  B.  M.  ^p^. 

Elevation,  270.8954  meters,  888.772  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  on  right  of  way  of  the  Great  Northern  Railway, 
about  one -half  mile  below  Itasca  Station,  about  500  meters  below  schoolhouse,  200 
meters  above  foot  of  Goodwins  Island,  150  meters  above  lower  end  of  railway  curve, 
75  meters  above  a  milepost  marked  S.  107 — St.  P.  33,  one-half  meter  south  of  north 
right  of  way  fence. 

Elevation  bolt  in  tile,  274^635  meters,  900.479  feet. 

Elevation  cap  on  pipe,  275.6739  meters,  904.450  feet. 

P.  B.  M.  >P  is  a  tile  and  pipe,  3  miles  below  Elk  River,  Minn..  500  meters  below 
lower  end  of  Island  No.  200,  about  300  meters  back  from  left  bank  of  river,  at  edge 
of  timber  and  cultivation,  1  meter  toward  river  from  wire  fence  on  property  of  A. 
L.  Stimson,  Sec.  14,  T.  32,  R.  26  W.,  about  215  meters  below  Stimson's  house.  Biased 
trees:  10-inch  oak,  323^—9  meters;  4-inch  oak,  61^—8.6  meters ;  4-inoh  oak,  109^— 
6  meters. 

Elevation  bolt  in  tile,  276.2250  meters,  906.258  feet. 

Elevation  cap  on  pipe,  277.4314  meters,  910.216  feet. 

P.  B.  M.  ^^  IS  a  tile  and  pipe  on  left  bank  of  river,  150  meters  below  ferry  landing 
at  lower  end  of  town  of  Elk  River,  Minn.,  one-half  meter  toward  river  from  west 
right  of  way  fence  of  Great  Northern  and  Northern  Pacific  railways,  one-half  meter 
west  from  junction  of  fences  and  nearly  in  line  with  center  of  north  and  south  street. 

Elevation  bolt  in  tile,  277.9395  meters,  911.883  feet. 

Elevation  cap  on  pipe,  279.1446  meters,  915.837  feet. 

T.  B.  M.  54  is  in  Elk  River,  Minn.,  being  a  nail  in  north  root  of  20-inoh  black  oak 
on  west  side  of  railroad  tracks,  10  rail  lengths  above  center  of  Northern  Pacific 
Railway  depot,  and  20  meters  above  upper  corner  of  stock  pen. 

Elevation,  281.5896  meters,  923.859  feet. 

P.  R.  M.  Elk  River  is  a  square  cut  on  top  of  iron  cap  on  top  of  downstream 
cylinder  of  middle  pier  of  wagon  bridge  over  Elk  River,  Just  above  milldam,  1  foot 
from  down  stream  edge  of  cylinder.    Marked  U.  Q  S. 

Elevation,  272.4512  meters,  893.877  feet. 

P.  B.  M..^^  is  a  tile  and  pipe  opposite  Otsego,  Minn.,  in  north  and  south  public 
road,  one-half  meter  west  of  wire  fence  along  east  line  of  road,  about  150  meters  back 
from  left  bank  of  river,  57  meters  north  of  bend  in  road  to  ferry.  Blazed  trees : 
5-inch  oak,  85^— 16.2  meters^  15-inch  oak,  27°  50'~27.2  meters;  5-inch  oak,  1<^— 15.4 
meters. 

Elevation  bolt  in  tile,  279.8513  meters,  918.156  feet. 

Elevation  cap  on  pipe,  281.0574  meters,  922.113  feet. 
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P.  B.  M.  ^S^  is  a  tile  andpipe  on  left  bank  of  rirer,  6miles  below  Monticello,  Minn., 
100  meters  aboYe  head  of  Deniicks  Island,  75  meters  from  river  bank,  1  meter  east  of 
wire  fence  along  an  old  wagon  road  ronning  nearly  north.  Blazed  trees:  18-inch 
oak,  620—10,2  meters:  18-inch  oak,  269°— 2  meters. 

Elevation  bolt  in  tile,  277.9223  meters,  911.827  feet. 

Elevation  cap  on  pipe,  279.1260  meters,  915.776  feet. 

T.  B.  M.  65  is  on  public  road,  aboat  3  miles  below  Monticello,  Minn.,  20  meters 
below  junction  of  Monticello  road  and  road  to  Big  Lake  Station,  300  meters  above 
P.  B.  M.  ^p;  being  a  nail  in  south  root  of  10-inch  post  oak,  on  line  of  fence  on  south 
side  of  road,  in  front  of  residence  of  J.  C.  Johnson. 

Elevation,  290.2713  meters,  952.342  feet. 

P.  B.M.  ^^  is  a  tile  and  pipe  in  public  road,  about  3  miles  below  Mouticello,  Minn., 
about  300  meters  east  of  J.  C.  Johnson's  house,  100  meters  west  of  j  unction  of  fences, 
in  Sec.  32,  T.  33  N.,  R.  27  W.,  about  600  meters  l)ack  from  left  bank  of  river,  one-half 
meter  south  of  fence  on  north  line  of  road. 

Elevation  bolt  in  tile,  288.4968  meters,  946.520  feet. 

Elevation  cap  on  pipe,  289.6877  meters,  950.427  feet. 

P.  B.  M.^East  Base  (Monticello  Base  Line)  is  a  tile  and  pipe  in  east  and  west 
public  road  on  north  side  of  river,  about  1  mile  below  a  point  opposite  lower  limit-s 
of  Monticello,  Minn.,  1  meter  south  of  fence  on  north  line  of  road.  Adjoining  prop- 
erty belongs  to  Mr.  McAllester. 

Elevation  bolt  in  tile,  290.0988  meters,  951.776  feet. 

Elevation  cap  on  pipe,  291.3129  meters,  955.760  feet. 

P.  B.  M.  @Weet  Base  (Monticello  Base  Line)  is  a  tile  and  pipe  in  east  and  west 
public  road  on  north  side  of  river,  opposite  lower  end  of  Monticello,  Minn.,  about 
200  meters  below  turn  in  the  road  at  river  bank,  1  meter  south  of  fence  on  north  side 
of  road.    Adjoining  property  belongs  to  Mr.  Taft. 

Elevation  bolt  in  tile,  289.9834  meters,  951.398  feet. 

Elevation  cap  on  pipe,  291.1908  meters,  955.359  feet. 

P.  B.  M.  H^  is  a  tile  and  pipe  in  east  and  west  public  road,  opposite  upper  end  of 
picnic  grounds  at  lower  end  of  Monticello,  Minn.,  one- half  meter  north  of  fence  on 
sonth  side  of  road,  about  100  meters  west  of  W.  M.  Taft's  house,  about  100  meters 
back  from  left  bank  of  river,  and  25  meters  west  of  angle  in  fence. 

Elevation  bolt  in  tile,  290.7394  meters,  953.878  feet. 

Elevation  cap  on  pipe,  291.9462  meters,  957.837  feet. 

T.  B.  M.  70  is  on  wagon  bridge  over  Mississippi  River  at  Monticello,  Minn.,  being 
a  square  cut  on  top  of  stone  cap  of  downstream  cylinder  of  shore  pier  on  left  bank. 
Marked  U.  D  S. 

Elevation,  284.5222  meters,  933.480  feet. 

T.  B.  M.  71  is  in  public  road,  one-half  mile  above  Monticello  Bridge,  on  left 
bank  of  river,  being  a  nail  in  root  of  10-inch  oak  tree  on  north  side  of  roa^,  about  40 
meters  east  of  Mr.  Cole's  residence. 

Elevation,  289.*  298  meters,  951.222  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe,  about  2  miles  above  Monticello,  Minn.,  one-hnlf  mile 
below  lower  end  of  Lanes  Island  (also  known  as  Thompsons  Island),  about  300 
meters  back  from  left  bank  of  river,  one-half  meter  west  of  north  und  south  fence, 
about  80  meters  upstream  from  large  square  two-story  house,  in  line  with  center  of 
north  and  south  road  and  39  meters  south  from  Junction  of  fences  at  road.  Road 
makes  nearly  a  right  angle  at  this  point. 

Elevation  bolt  in  tile,  295.6918  meters,  970.126  feet. 

Elevation  ca^  on  pine,  296.9001  meters,  974.090  feet. 

P.  B.  M.  ^^  is  a  tiie  and  pipe,  5  miles  above  Monticello,  Minn.,  about  400  meters 
above  head  of  Island  No.  163,  about  600  meters  back  from  left  bank  of  river,  in  corner 
of  fence  on  west  side  of  north  and  south  wagon  road,  on  property  of  Henry  Castle, 
3(X)  meters  back  from  edge  of  timber. 

Elevation  bolt  in  tile,  295.2269  meters,  968.601  feet. 

Elevation  cap  on  pipe,  296.4383  meters,  972.575  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  on  public  road,  300  meters  back  from  left  bank  of 
river  at  foot  of  Bear  Island  (No.  161),  one-half  meter  north  of  fence  on  south  side  of 
road  through  John  Dyson's  land,  and  70  meters  downstream  from  his  house. 

Eleyation  bolt  in  tile,  300.5088  meters,  985.930  feet. 

Elevation  cap  on  pipe,  301.7137  meters,  989.883  feet. 

P.  B.  M.  ^f  3  is  a  tile  and  pipe  in  public  road,  about  l^  miles  back  from  left  bank  of 
river,  about  2|  miles  above  Bear  Island,  42  meters  down  river  from  junction  of  roads, 
38  meters  down  river  from  angle  in  fence,  one-half  meter  north  of  wire  fence,  and 
aboat  250  meters  down  river  from  J.  P.  Anderson^s  houHc. 

Elevation  bolt  in  tile,  301.9640  meters,  990.704  feet. 

Elevation  cap  on  pipe,  303.1719  meters,  994.667  feet. 

T.  B.  M.  87  is  in  public  road,  1.4  miles  above  P.  B.  M.  ^^,  being  a  nail  in  north 
root  of  15inch  oak  tree  on  south  side  of  road  in  front  of  William  White's  residence, 
second  tree  east  of  gate  in  front  of  house,  opposite  a  small  lake  on  north  side  of  road. 
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Elevation,  304.5477  meters,  999.181  feet. 

P.  B.  M.  ^i^  is  a  tile  and  pipe  in  pablio  road,  about  three-fonrtliH  of  a  mile  back 
from  left  bank  of  river,  3  miles  below  Clearwater,  Minn.,  on  south  side  of  road,  1 
meter  west  offence  corner  on  north  and  south  section  line  between  property  of  Bar- 
ney Powers  and  property  of  B.  H.  Lee,  about  200  meters  below  house. 

Elevation  bolt  in  tile,  304.9503  meters,  1000.502  feet. 

Elevation  cap  on  pipe,  306.1610  meters,  1004.474  feet.. 

P.  B.  M.  ^§^  IB  a  tile  and  pipe  opposite  Clearwater,  Minn.,  about  200  meters  back 
from  left  bank  of  river,  200  meters  above  wagon  road  to  ferry,  on  property  of  W.  J. 
Kirk,  1^  meters  west  of  fence  running  in  northerly  direction,  and  32  meters  south 
of  fence  corner.  Blazed  trees:  18-incn  oak,  2240—7  meters;  15-inoh  oak,  249°— 7.7 
meters. 

Elevation  bolt  in  tile,  297.2782  meters,  975.331  feet. 

Elevation  cap  on  pipe,  298.4866  meters,  979.296  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  3  miles  above  Clearwater,  Minn.,  about  200  meters 
back  from  left  bank  of  river  at  head  of  Island  No.  151,  on  high  ridge  in  Jack  oaks, 
about  100  meters  opstream  from  edge  of  timber  and  cultivation,  16  meters  down- 
stream from  east  and  west  wire  fence,  and  on  south  side  of  a  very  large  ravine. 
Blazed  trees:  4-inch  oak,  19°— 4.6  meters;  12-inch  oak,  78°— 12.9  meters;  15-inch 
oak,  319°  40'— 20.1  meters. 

Elevation  bolt  in  tile,  311.1087  meters,  1,020.707  feet. 

Elevation  cap  on  pipe,  312.3154  meters,  1,024.666  feet. 

P.  B.  M.  ^^  IS  a  tile  and  pipe  on  public  road  nearly  due  east  of  St.  Angnsta  Church 
spire,  one-half  meter  east  of  junction  of  fences  on  south  side  of  road  ad^iniug 
property  of  Mrs.  Carrie  Bowen,  and  about  150  meters  north  of  her  house. 

Elevation  bolt  in  tile,  313.9572  meters,  1,030.052  feet. 

Elevation  cap  on  pipe,  315.1614  meters,  1,0134.003  feet. 

P.  B.  M.  ^P  is  a  tile  and  pipe  1^00  meters  back  from  left  bank  of  river  at  head  of 
Island  No.  139,  about  2^  miles  below  Normal  School  building,  in  St.  Cloud,  Minn., 
on  property  of  S.  A.  Gray,  at  corner  of  cultivated  Held  and  timber,  on  high  ground, 
one-half  meter  south  of  east  and  west  fence,  and  27i  meters  east  of  junction  of 
fences.  Blazed  trees:  7-inch  oak,  86° — 8.6  meters;  9-inc)i  oak,  146°— 9.2  meters; 
9-inch  oak,  249°— 6.5  meters. 

Xlevatiou  bolt  in  tile,  318.8360  meters,  1,046.059  feet. 

Elevation  cap  on  pipe,  320.0421  meters,  1,050.016  feet. 

P.  B.  M.  ^1^  is  a  tile  and  pipe  in  East  St.  Cloud,  Minn.,  about  500  meters  below 
upper  wagon  bridge,  between  Fourth  and  Fifth  streets,  on  property  of  Mr.  Wilnon, 
5  meters  back  from  top  of  left  bank  of  river,  15  meters  south  of  a  ravine,  in  scrub- 
oak  timber.  Blazed  trees:  18-inch  oak,  94°— 3.2  meters;  24-iuch  oak,  242°— 13.6 
meters ;  4-inoh  oak,  333°— 3.8  meters. 

Elevation  bolt  in  tile,  314.6503  meters,  1,032.326  feet. 


Elevation  cap  on.  pipe,  315.8589  meters,  1,036.292  feet. 
P.  B.  M.  St.  Cloud  IS  on  Great  Northern 


tiem  Railway  Bridge  over  Mississippi  River 
at  St.  Cloud,  Minn.,  bring  a  copper  bolt  lea<led  vertically  into  top  of  lower  end  of 
abutment  at  left-shore  end  of  bridge,  27  inches  back  from  face  of  abutment,  and  24 
inches  from  lower  corner  of  abutment,  and  about  26  inches  below  top  of  rail. 

Elevation,  320.9593  meters,  1,053.026  feet. 

T.  B.  M.  110  is  the  highest  point  on  granite  bowlder,  on  top  of  left  bank  of  Mis- 
sissippi River,  about  40  meters  above  a  point  opposite  the  mouth  of  Sauk  River,  2 
inches  north  of  hole  in  bowlder  where  copper  bolt  was  leaded  by  United  States 
engineers  from  the  St.  Paul  office.  The  copper  bolt  has  been  dug  out,  but  T.  B.  M. 
110  is  practically  at  the  same  elevation. 

Elevation,  312.3537  meters,  1,024.792  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  1  mile  above  Sauk  Rapids,  Minn.,  100  meters  l^elow 
foot  of  Clarks  Island,  directly  opposite  small  towhead,  in  northwest  corner  of  small 
cultivated  field,  at  junction  of  fences,  15  meters  back  from  left  bank  of  river,  and 
about  100  meters  above  a  signboard  on  railroad  which  reads  *'  Sauk  Rapids  One 
Mile."    Blazed  5- inch  oak,  160°— 11  meters. 

Elevation  bolt  in  tile,  311.5143  meters,  1,022.038  feet. 

Elevation  cap  on  pipe,  312.7219  meters,  l,026.0(i0  feet. 

T.  B.  M.  112  is  on  Northern  Pacific  Railway,  350  meters  above  mile  post  77  and 
about  200  meters  below  @  Sank  Rapids ;  being  the  highest  point  on  the  bell  of  large 
oast  iron  drainpipe  directly  over  mark  cnt  thus  /\;  it  is  on  the  east  end  of  the  upper 
one  of  two  drainpipes  of  opening  under  railroad. 

Elevation  313.0747  meters,  1,027.157  feet. 

P.  B.  M.  2^^  is  a  tile  and  pipe  about  4  miles  above  the  town  of  Sauk  Rapids,  150 
meters  back  from  left  bank  of  river  at  foot  of  Wantab  Rapids,  in  comer  of  fence  on 
west  side  of  public  road,  on  property  of  J.  K.  Miller.  East  and  west  fence  is  Miller's 
south  line,  and  is  center  line  through  sections  3  and  4.  Blazed  trees:  10-iuch  oak, 
835°— 9.1  meters;  9-inch  oak, 21°— 4.9  meters;  9-inch  oak,  71°— 1.5  meters. 

Elevation  bolt  in  tile,  318.8834  meters,  1,046.215  feet. 
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Elevation  cap  on  pipe,  320.0939  meters,  1,050.186  feet. 

P.  H.  M.  *i*  is  a  tile  and  pipe  on  public  road,  about  600  meters  below  large  s^ranite 
knob  (known  as  Little  Rock)  on  which  is  @  Wautab,  aboat  600  meters  baok  from 
left  bank  of  riv«r,  on  high  ground  back  of  cultivated  field,  125  meters  south  of 
junction  of  fences,  and  one-half  meter  west  of  fence  on  west  side  of  road.  Blazed 
trees:  6-inch  oak,  278°— 4.5  meters;  6-inch  oak,  308-^—4  meters. 

Elevation  bolt  in  tile,  318.2722  meters,  1,044.209  feet. 

Elevation  cap  on  pipe,  319.4799  meters,  1,048.172  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  10  meters  back  from  left  bank  of  river,  about  one- 
half  mile  above  Hrockaway  Schoolhouse  No.  7, 4  miles  below  Rice,  Minn.,  on  prop- 
erty of  J.  H.  Anderson,  and  about  350  meters  above  his  house,  in  open  grassy  spot,  73 
meters  below  an  east  and  west  fence  which  runs  to  water's  edge.  Blazed  trees: 
15-inch  oak,  197°— 9  meters;  20-inch  oak, 2^7^0—13.5  meters;  18-inch  oak,260— 4.9 
meters. 

Elevation  bolt  in  tile,  320.4282  meters,  1,051.283  feet. 

Elevation  cap  on  pipe,  321.6390  meters,  1,055.256  feet. 

P.B.M.@Back  Base  (Rice  Base  Line)  is  a  tile  and  pipe  in  open  prairie  300  feet 
west  of  Northern  Pacific  Railway,  2  miles  south  of  Rices  Station,  about  10  meters 
south  of  section  lint*. 

Elevation  bolt  in  tile,  328.0445  meters,  1,076.271  feet. 

Elevation  cap  on  pipe,  329.2572  meters,  1,080.250  feet. 

P.  B.  M.@  River  Base  (Rice  Base  Line)  is  a  tile  and  pipe  on  left  bank  of  river,  in 
public  road,  about  2  miles  below  Rice,  Minn.,  about  one-half  mile  above  ferry,  and 
8  meters  below  section  line. 

Elevation  bolt  in  tile,  326.9484  meters,  1,072.675  feet. 

Elevation  cap  on  pipe,  328.1613  meters,  1,076.65^1  feet. 

P.  B.  M.  ^S^  is  a  tile  and  pipe  in  public  road  1^  miles  below  Rice,  Minn.,  on  high 
terrace  about  200  meters  baok  from  left  bank  of  river,  18  meters  below  junction  of 
fences,  cue-half  meter  toward  river  from  fence  on  north  side  of  road  ad^joining 
property  of  Minneapolis  Loan  and  Trust  Com])any,  190  meters  downstream  from 
where  road  makes  an  angle  and  runs  north  to  Rice.  Log  house  stands  near  angle  in 
road. 

Elevation  bolt  in  tile,  327.5580  meters,  1,074.675  feet. 

Elevation  cap  on  pipe,  328.7700  meters,  1,078.651  feet. 

T.  M.  B.  129  is  a  nail  in  north  root  of  12-inoh  post  oak  in  field,  about  100  meters  east 
of  R.  L.  RusseFs  house,  about  200  meters  below  road  from  RussePs  Ferry  to  Rice, 
Minn. 

Elevation,  326.8738  meters,  1,072.430  feet. 

P.  M.  B.  ^1^  is  a  tile  and  pipe  in  public  road,  about  600  meters  above  Russels  Ferry, 
which  is  due  west  of  Rice,  Minn.,  400  meters  back  from  left  bank  of  river,  one-half 
meter  east  of  fence  on  west  side  of  road,  100  meters  above  house  of  George  P.  McGee, 
who  owns  the  property  on  east  side  of  road;  property  on  west  side  of  road  belongs 
to  Robert  Russel. 

Elevation  bolt  in  tile,  327.1366  meters,  1,073.292  feet. 

Elevation  cap  on  i)ipe,  328.3471  meters,  1,077.264  feet. 

T.  B.  M.  133  is  a  nail  in  south  root  of  18-inch  post  oak  on  top  of  high  bank  on  east 
side  of  Platte  River,  about  2  miles  above  P.  B.  M.  ''i^,  5  meters  west  offence  on  west 
side  of  cultivated  field,  and  about  200  meters  below  John  Wilson's  house. 

Elevation,  331.5086  meters,  1,087.636  feet. 

P.  B.  M.  ^if^  is  a  tile  and  pipe  50  meters  back  from  left  bank  of  river  opposite  head 
of  Islands  Nos.  88  and  89,  about  1^  miles  above  mouth  of  Platte  River,  on  property 
of  J.  H.  Higgins  and  230  meters  downstream  from  his  house,  one- half  meter  south  of 
east  and  west  fence  at  edge  of  timber  and  cultivation.  Blazed  treen:  18-inch  oak, 
60^— 10.6  meters;  18-inch  oak,  102°— 6.4  meters;  15-iuch  oak,  263^—5.6  meters. 

Elevation  bolt  in  tile,  324.7024  meters,  1,065.306  feet. 

Elevation  cap  on  pipe,  325.9105  meters,  1,069.270  feet. 

P.  B.  M.  ''j^  is  a  tile  and  pipe  300  meters  back  from  left  bank  of  river,  opposite 
Nort'h  Prairie,  Minn.,  on  top  of  high  ridge  in  oak  timber,  16  meters  south  of  p\iblio 
road  which  runs  from  Royalton  to  North  Prairie  Ferry,  about  100  meters  back  from 
comer  of  fence.  Blazed  trees :  15-inoh  oak  stub,  129^ — ^9.3  meters;  15-inch  oak  stub, 
2280—13.4  meters. 

Elevation  bolt  in  tile,  330.9593  meters,  1,085.834  feet. 

Elevation  cap  on  pipe,  332.1719  meters,  1,089.813  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  opposite  head  of  Inland  No.  77,  about  1^  miles  above 
wagon  bridge  over  Mississippi  River,  known  as  the  Royalton  Bridge,  on  top  of  high 
terrace,  about  400  meters  back  from  left  bank  of  river,  on  property  of  Peter  McDou- 
gall  and  about  275  meters  above  his  house,  one-half  meter  west  of  a  wire  fence  at 
edge  of  timber  and  cultivation.    Blazed  tree :  20-inch  oak,  79^  25' — ^21.7  meters. 

Elevation  bolt  in  tile,  337.6581  meters,  1,107.812  feet. 

Elevation  cap  on  pipe,  338.8698  meters,  1,111.788  feet. 

P.  B.  ML  ^K^  is  a  tile  and  pipe  11  meters  back  from  left  bank  of  river,  4^  miles  above 
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Royalton  bridge,  450  meters  below  Casbs  Island,  250  meters  below  Island  No.  73, 
opposite  lower  end.of  oultivated  field,  about  20  meters  below  a  bnnch  of  white  birch 
which  stands  at  water's  edge  (only  birch  in  this  vicinity),  in  timber.  Blazed  trees: 
18-inch  oak,  20^—24.9  meters;  8-iDch  oak,  83^—9.3  meters;  12-inc'h  oak,  274^—6.3 
meters. 

Elevation  bolt  in  tile,  339.0878  meters,  1,112.503  feet. 

Elevation  cap  on  pipe,  340.2879  meters,  1,116.440  feet. 

P.  B.  M.  ^S°  is  a  tile  and  pipe  on  left  bank  of  river,  4  miles  below  Little  Falls,  Minn., 
at  head  of  Island  No.  64,  on  property  of  George  Kruger  and  30  meters  below  his 
honse,  30  meters  toward  river  from  public  road.  Blazed  trees:  18-inch  oak,  76^ — 9 
meters ;  15-inch  oak,  130°— 9  meters. 

Elevation  bolt  in  tile,  342.4031  meters,  1,123.380  feet. 

Elevation  cap  on  pipe,  343.6060  meters,  1,127.326  feet. 

P.  B.  M.  ^§^  is  a  tile  and  pipe  400  meters  back  from  left  bank  of  river,  at  head  of 
Island  No.  59,  about  three-fourths  of  a  mile  below  Little  Falls,  Minn.,  on  property 
of  P.  W.  Hayes  and  on  his  south  line,  at  junction  of  fences,  abont  200  meters  west 
of  pnblic  road,  in  pasture.  Blazed  trees:  18-inoh  oak,  266^ — 18.4  meters;  10-inch 
oak,  294^— 15.4  meters;  12-inch  oak,  125^—23,8  meters. 

Elevation  bolt  in  tile,  345.2608  meters,  1,132.756  feet. 

Elevation  cap  on  piije,  346.4712  meters,  1,136.727  feet. 

T.  B.  M.  152  is  in  Little  Falls,  Minn.,  on  Hotel  Buckman,  at  southeast  oomer  of 
First  street  and  First  avenne,  south,  bein^  a  square  cut  in  top  of  lower  step  at  First 
street  entrance  to  hotel,  6  inches  above  sidewalk  and  34  inches  soath  of  northwest 
corner  of  hotel,  marked  U.  D  S. 

Elevation,  345.6964  meters,  1,134.185  feet. 

P.  B.  M.  ^§>  is  a  tile  and  pipe  5  meters  back  from  top  of  left  bank  of  river,  about  1 
mile  above  railroad  bridge  over  Mississippi  River  at  Little  Falls,  Minn.,  in  open 
place  in  timber  opposite  entrance  to  fair  grounds,  200  meters  below  foot  of  large 
island;  a  wagon  road  is  cut  down  to  river  in  front  of  benchmark.  Blazed  trees:  5- 
inch  oak,  89^—7.9  meters;  8-inch  oak,  248^—21.6  meters;  8-inch  oak,  294<^— 22.5 
meterH. 

Elevation  bolt  in  tile,  347.1058  meters,  1,138.809  feet. 

Elevation  cap  on  pipe,  348.3026  meters,  1,142.735  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  in  public  road  at  Belle  Prairie  Church,  4^  miles  above 
Little  Falls,  Minn.,  300  meters  back  from  left  bank  of  river,  three-fourths  of  a  meter 
west  of  fence  on  east  side  of  road,  17  meters  north  of  junction  of  fences,  and  44 
meters  north  from  line  of  north  wall  of  Belle  Prairie  Church.  Blazed  treei  18-inch 
oak,  2590—1.9  meters. 

Elevation  bolt  in  tile,  350.0824  meters,  1,148.575  feet. 

Elevation  cap  on  pipe,  351.2947  meters,  1,152.552  feet. 

P.  B.  M.  ^§^  IS  a  tile  and  pipe  in  public  road  3  miles  above  Belle  Prairie  Charoh, 
about  500  meters  back  irom  left  bank  of  river,  opposite  foot  of  Island  No.  45,  one- 
half  meter  east  of  fence  on  west  side  of  road,  2  meters  south  of  fence  corner,  15 
meters  south  of  Leon  Bellefenirs  honse.    Blazed  tree :  20- inch  oak,  306"^— 24  meters. 

Elevation  bolt  in  tile,  352.4012  meters,  1,156.182  feet. 

Elevation  cap  on  pipe,  353.6116  meters,  1,160.154  feet. 

P.  B.  M.  ^i^  is  a  tile  and  pipe  300  meters  back  from  left  bank  of  river,  ^  miles 
below  ferry  at  Fort  Ripley,  Minn.,  one-half  mile  below  foot  of  Island  No.  38,  oppo- 
site point  where  timber  commences  along  river,  on  property  of  D.  Brauchand  and 
about  600  meters  below  his  house,  bne-half  meter  east  of  north  an<l  south  fence,  8 
meters  sonth  of  junction  of  fences,  100  meters  above  upper  one  of  two  lone  pine  trees 
which  stand  in  cultivated  field.     Blazed  tree:  10-inch  oak,  304^—4.4  meters. 

Elevation  bolt  in  tile,  354.4513  meters,  1,162.908  feet. 

Elevation  cap  on  pipe,  355.6660  meters,  1,166.894  feet. 

P.  B.  M.  ^g^  is  a  tile  and  pipe  in  north  and  south  wagon  road  500  meters  back  from 
left  bank  of  river,  1^  miles  below  Fort  Ripley  ferry,  opposite  foot  of  Island  No,  24, 
500  meters  below  J.  F.  KimbaiVs  honse;  adjoining  property  belongs  to  W.  A.  Clark, 
three- fourths  of  a  meter  from  fence  on  west  side  of  road,  125  meters  south  of  j auc- 
tion of  fences.     Blazed  tree:  7-inch  oak,  229-'— 3  meters. 

Elevation  bolt  in  tile,  356.9822  meters,  1,171.212  feet. 

Elevation  cap  on  pipe,  358.1992  meters,  1,175.205  feet. 

P.  B.  M.  ^§^  is  a  tile  and  pipe  on  right  of  way  of  Northern  Paciflo  Railway,  about 
1  mile  above  Fort  Ripley  station,  about  150  meters  above  railroad  bridge  over  Noco- 
sippi  River,  one-half  meter  west  offence  on  east  side  of  track,  8  meters  south  of  line 
of  south  wall  of  house  on  opposite  side  of  track.  Blazed  tree:  8-inch  oak,  281^ — 5.2 
meters.     Southeast  corner  of  house,  74^  26'— 54.2  meters. 

Elevation  bolt  in  tile,  359.9706  meters,  1,181.017  feet. 

Elevation  cap  on  pipe,  361.1852  meters,  1,185.001  feet. 

P.  B.  M.  39  a  is  a  tile  and  pipe  3  miles  above  Old  Fort  Ripley,  one-half  meter  east  of 
an  old  fence  on  top  of  left  bank  of  river,  opposite  a  lone  30-inch  elm  snag  which 
stands  on  top  of  right  bank,  200  meters  above  a  large  bunch  of  small  pines  stanning 
near  river,  directly  back  of  an  18-inch  Norway  pine  whidi  stands  on  slope  of  river 
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bank  and  is  the  only  one  in  the  vicinity.  Blazed  trees:  18-inoh  Norway  pine,  110^ — 
6.2  meters;  lO-inch  jack  pine,  38° — 7.6  meters. 

Elevation  bolt  in  tile,  359.7840  meters,  1,180.404  feet. 

Elevation  cap  on  pipe,  360.9947  meters,  1,184.376  feet. 

P.  B.  M.  ^F  ia  a  tile  and  pipe  800  meters  back  from  left  bank  of  river,  abont  200 
meters  above  Island  No.  22,  on  property  of  George  Smith  and  170  meters  downstream 
from  his  house,  in  pasture,  one-half  meter  west  of  north  and  south  fence,  50  meters 
north  of  fence  corner.    Blazed  tree:  Lone  8-inch  oak,  214^—11.6  meters. 

Elevation  bolt  in  tile,  366.9&57  meters,  1,204.032  feet. 

Elevation  cap  on  pipe,  368.1960  meters,  1,208.0(3  feet. 

P.  B.  M.^i^  is  a  tile  and  pipe  on  left  bank  of  river  near  Old  Crow  Wing  Ferry, 
abont  opposite  upper  mouth  of  Crow  Win*:  River,  on  property  of  Charles  Bailey,  15 
meters  north  from  eoruer  of  timber,  75  meters  back  from  crest  of  high  ridge.  Mr. 
Bailey's  honse  stands  Houth  20^  east  (ma^cnetio  bearing)  about  250  meters.  Blazed 
trees:  10-inch  oak,  182^^—13.1  meters;  8-inch  oak,  342"— 6.3  meters. 

Elevation  bolt  in  tile,  368.0038  meters,  1,207.372  feet. 

Elevation  cap  on  pipe,  869.2145  meters,  1,211.344  feet. 

P.  B.  M.  *}^  is  a  tile  and  pipe  8  miles  above  Old  Crow  Wing  Ferry,  on  top  of  high 
ridge,  20  meters  back  from  water's  edge  on  left  bank  of  river,  500  uicterH  below  a 
cultivated  field  on  ri^ht  bank,  low  ground  along  river  on  both  sides  of  benchmark: 
an  18-inch  Norway  pine  stands  on  slope  of  bank  5  meters  downstream  and  a  dead 
snag  stands  30  metern  upstream  on  slope  of  bank.  Blazed  trees:  15-inch  white  pine, 
6^—6  meters;  18-inch  Norway  pine,  124° — 11.2  meters. 

Elevation  bolt  in  tile,  3W.9946  meters,  1,197.500-feet. 

Elevation  cap  on  pipe,  366.2046  meters,  1.201.470  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  on  left  bank  of  riyer  8^  miles  below  railroad  bridge 
at  Brainerd,  Minn.,  100  meters  below  n  outh  of  Bufl'alo  Creek,  50  meters  above  head 
of  island,  on  top  of  ridge,  30  meters  back  from  water's  edge,  abont  50  meters  above 
a  mound.  Blazed  trees:  8- inch  jack  pine,  291°~4.8  meten;  10-inch  jack  pine, 
344° — 8.9  meters;  8-inch  jack  pine,  85-^ — 5.9  meters. 

Elevation  bolt  in  tile,  369.5155  meters,  1,212.332  feet. 

Elevation  cap  on  pipe,  370.7241  meters,  1,216.297  feet. 

T.  B.  M.  195  is  the  nighest  point,  on  large  granite  bowlder,  abont  2  meters  east  of 
Northern  Pacific  Railway  track,  2f  miles  below  Brainerd,  Minn.,  one-fourth  mile 
above  milepost  3,  and  just  below  road  crossing. 

Elevation,  383.0632  meters,  1,258.421  feet. 

T.  B.  M.  196  is  on  Northern  Paoiflo  Railway  right  of  way,  1^  miles  below  Brainerd, 
Minn.,  one-half  mile  below  milepost  1,  being  a  square  cut  on  highest  point  of 
large  granite  bowlder  5  meters  east  of  track,  6  inches  north  of  hole  in  top  of  iMOwlder, 
at  south  end  of  railroad  cut. 

Elevation,  378.6376  meters,  1,242.260  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  in  Brainerd,  Minn.,  on  top  of  high  bank,  abont  600 
meters  below  lower  wagon  bridge  over  Mississippi  River,  300  meters  back  from  left 
bank  of  river,  at  oorner  of  fence  near  southwest  corner  of  Third  ami  Quince  streets, 
5  meters  nortn  of  sou  th  line  of  Quince  street,  40  meters  north  of  George  Sargent's 
bouse  and  1  meter  northwest  of  northeast  corner  of  his  lot. 

Elevation  bolt  in  tile,  876.7972  meters,  1,236.222  feet. 

Elevation  cap  ou  pipe,  378.0065  meters,  1,240.190  feet. 

P. B.  M.  ''Sanitarium"  is  in  Brainerd,  Minn.,  in  southeast  comer  of  Sanitarium 
(Northern  Pacific  Railway  Hospital)  grounds,  on  right  bank  of  river,  at  west  end  of 
Northern  PaciHc  Railway  Bridge  over  MissisHippi  River,  two  meters  from  east  fence 
and  5  meters  from  south  fence  around  Sanitarium  grounds;  established  under  the 
direction  of  United  States  engineer  office  at  St.  Paul,  Minn.  It  is  the  head  of  a 
eop))er  bolt  in  stone  16  inches  square  and  6  inches  thick,  sunk  4  feet  in  ground  and 
surmounted  by  an  iron  pipe  4  inches  in  diameter  and  4  feet  long,  with  oast-iron  cap 
at  surface  of  ground  marked  with  letters  '*  U.  S.  E.  B.  M," 

Elevation  bolt  in  tile,  874.5545  meters,  1,228.864  feet. 

Elevation  cap  on  pipe,  375.7975  meters,  1,232.942  feet. 

P.  B.  M.  @  South  Base  (Brainerd  Base  Line)  is  a  tile  and  pipe  on  south  side  of  jack- 
pine  grove,  20  meters  from  edge  of  hi«rh  ground,  and  on  prolongation  of  north  and 
south  street  (Mill  street)  leading  south  from  sawmill  in  northeast  Brainerd.  Sup- 
posed to  be  in  alley  of  a  newly  surveyed  addition,  about  20  feet  east  of  line  of  ditc-h 
running  south  across  meadow  lands.  Blazed  trees:  8-inch  Jack  pine,  188° — 11.2 
meters;  6-inoh  jack  pine,  261°- 15.1  meters. 

Elevation  bolt  in  tile,  375.8285  meters,  l,233.ai4  feet. 

Elevation  cap  on  pipe,  377.0406  meters,  1,237.021  feet. 

P.B.  M.@North  Base  (Brainerd  Base  Line)  is  a  tile  and  pipe  in  center  of  Mill 
street  in  northeast  Brainerd,  abont  150  meters  from  left  bank  of  river,  11  meters 
nearly  south  of  switch  block  on  Brainerd  and  Northern  Minnesota  Railway,  40 
meters  northeast  of  road  crossing,  au<l  opposite  east  and  west  roadway  through 
Brainerd  Lumber  Company's  lumber  yard. 
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Elevation  bolt  in  tile,  373.1287  meters,  1,224.187  feet. 

Elevation  cap  on  pipe,  374.3425  meters,  1,228.169  feel 

P.  B.  M.^^"^  is  a  tile  and  pipe  in  northeast  Brainerd,  Minn.,  25  meters  back  from 


Elevation  cap  on  pipe,  374.3425  meters,  1,228.169  feet. 
P.  B.  M.  ^^  is  a  tile  and  pipe  in  northeast  Brainerd,  ] 
left  bank  of  river,  in  front  of  X  I  W  sawmill,  25  meters  toward  river  from  railroad 


track,  and  about  250  meters  below  end  of  railroad  bridge.  Blazed  tree:  Norway 
pine,  1660 15'— 20.5  meters;  @  North  Base,  17^ 33'— 163.8  meters. 

Elevation  bolt  in  tile,  373.6330  meters,  1,225.841  feet. 

Elevation  cap  on  pipe,  374.8412  meters,  1,229.805  feet. 

P.  B.  M.  ^^  is  a  tile  and  p*pe  on  left  bank  of  river  3  miles  above  sawmill  in  north- 
east Brainerd,  Minn.,  on  ridge  aboat  44  feet  above  water  sarface,  one-half  mile 
above  point  where  river  narrows  up,  200  meters  above  a  high  wooded  point  (150  feet 
high),  directly  back  of  low  point  of  land,  100  meters  above  a  bay  on  right  bank, 
and  75  meters  back  from  water's  ed^e.  Blazed  trees:  Jack  pine,  181^^12.7  meters; 
jack  pine,  317^ — 5.4  meters;  jack  pme,  23^ — 10.6  meters. 

Elevation  bolt  in  tile,  376.7286  meters,  1,235.907  feet. 

Elevation  cap  on  pipe,  377.9419  meters,  1,239.978  feet. 

T.  B.  M.  210  is  top  of  8-iuch  boat  spike  in  top  of  22-inch  Norway  pine  stnmp  10 
meters  west  of  P.  B.  M.  ^|^;  stump  is  burned  on  north  side. 

Elevation,  376.5606  meters,  1,235.446  feet. 

T.  B.  M.  211  is  a  twenty- penny  wire  nail  in  west  root  of  15-inch  jack  pine  5  meters 
east  of  P.  B.  M.  ^^,  one  of  the  witness  trees  for  the  P.  B.  M. 

Elevation,  377.6105  meters,  1,238.891  feet. 

T.  B.  M.  264  is  about  one-half  mile  back  of  Markey's  house,  on  right  bank  of  river, 
Just  above  (^  Parker,  about  5  miles  above  Brainerd,  Minn.,  being  a  nail  in  root  of 
12-inch  jack  pine  at  junction  of  road  from  Markey's  with  main  road,  just  above  a 
vacant  house.    Tree  marked  with  letters. 

Elevation,  377.8347  meters,  1,2:^9.626  feet. 

T.  B.  M.  212  is  on  top  of  left  bank  of  river  abont  600  meters  above  month  of  Rabbit 
River,  in  front  of  P.  B.  M.  ^i^,  being  a  nail  in  east  root  of  10-inch  jack  pine. 

Elevation,  378.1392  meters,  1,240.625  feel. 

P.  B.  M.  *i^  is  a  tile  and  pipe  about  600  meters  above  the  month  of  Rabbit  River, 
on  left  bank  abont  65  meters  back  from  top  of  bank,  surrounded  by  three  large 
white  pines,  about  100  meters  above  Island  No.  4  and  about  40  meters  upstream  from 
highest  point  of  ridge.  Blazed  trees:  36-inch  white  pine,  240^—10.3  meters;  24-inch 
white  pine,  331^—2.9  meters;  36-inch  white  pine,  49-^—13.5  meters. 

Elevation  bolt  in  tile,  374.6177  meters,  1,229.170  feet. 

Elevation  cap  on  pipe,  375.8535  meters,  1,233.126  feet. 

T.  B.  M.212A  is  a  thirty-penny  wire  nail  in  east  root  of  36-inch  white  pine  13.5 
meters  south  of  P.  B.  M.  ^^. 

Elevation,  375.8515  meters,  1,233.120  feet. 

P.  B.  M.  ^'^  is  a  tile  and  pipe  3^  miles  above  the  mouth  of  Rabbit  River,  on  top  of 
high  ridge,  100  meters  back  from  water's  edge  on  left  bank  of  river,  75  meters  above 
T>oint  where  ridge  leaves  the  river,  one-half  mile  below  Half  Moon  Marsh,  in  Sec.  I, 
r. 47  N.,  R.  30  \V.,  of  fourth  principal  meridian,  near  a  Norway  pine  on  top  of  ridge. 
Blazed  trees:  Norway  pine,  91° — 16.3  meters;  20-inch  white  pine,  186"^"*— 37  meters. 

Elevation  bolt  in  tile,  381.0616  meters,  1,260.056  feet. 

Elevation  cap  on  pipe,  385.2685,  1,264.016  feet. 

P.  B.  M.^-'  is  a  tile  and  pipe  30  meters  back  from  left  bank  of  river,  600  meters 
above  Dr.  Camp's  honse  (Old  Indian  Mission),  in  timber,  75  meters  below  mouth  of 
slough  on  right  bank.  Blazed  trees:  15-inch  basswood,  257° — 1,5  meters;  12-iuch 
ash,  348°— 5.5  meters;  18-inch  ash,  75^—8.6  meters. 

Elevation  bolt  in  tile,  365.5359  meters,  1,199.276  feet. 

Elevation  cap  on  pipe,  366.7446  meters,  1,203.241  feet. 

T.  B.  M.  223  is  on  lelt  bank  of  river  2  meters  from  water's  edge,  at  point  where 
bluff  leaves  the  river,  about  1,200  meters  above  P.  B.  M.  ^i'*,  being  a  tei^ -penny  wire 
nail  in  root  of  10-inch  cottonwood  tree  marked  B.  M.  on  river  side. 

Elevation,  365.3933  meters,  1.198.808  feet. 

T.  B.  M.  225  is  on  left  bank  oi  river  If  miles  above  Dr.  Camp's  house  (Old  Indian 
MiKsion),  10  meters  above  point  where  blutf  leaves  the  river,  being  a  5-inch  boat 
spike  in  8-inch  u.sh  tree  5  meters  from  water's  edge;  tree  marked  B.  M.  on  riverside. 

Elevation,  365.6681  meters,  1,199.709  feet. 

P.  B.  M.  ^°  is  a  tile  and  pipe  on  loft  bank  of  river  1^  miles  below  mouth  of  Pine 
River,  I  mile  above  Foster's  house,  on  north  slope  of  ridge,  5  meters  back  from  bank 
of  river,  25  meters  upstream  from  highest  point  of  ridge,  in  section  17,  about  one- 
fourth  mile  north  of  south  line.  Blazed  trevn :  6-inch  Norway  pine,  185^—9.6  meters; 
10-inch  white  pine,  268^ — 9.6  meters;  6-inch  Norway  pine,  237*- — 3.2  meters. 

Elevation  bolt  in  tile,  370.0408  meters,  1,216.024  feet. 

Elevation  cap  on  pipe,  371.8504  meters,  1,219.992  feet. 

P.  B.  M.  ^f^  is  a  tile  and  pipe  on  left  bank  of  river  2^  miles  above  mouth  of  Pine 
River,  1  mile  below  Island  Lake,  35  meters  back  from  top  of  bank,  75  meters  below 
high  ridge,  2  meters  west  of  wagon  road,  in  section  15.  Blazed  trees:  8-inch  ash, 
195"^— 15.3  meters;  24-inoh  oak^  236"^- 34.2  meters;  24-inch  oak,  336"^— 15  meters. 


Digitized  by 


Google 


APPENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3419 

Elevation  bolt  in  tile,  368.5431  meters,  1,209.142  feet. 

Elevation  cap  on  pipe,  369.7470  meters,  1,213.092  feet. 

P.  B.  H.  3;f  ^  is  a  tile  and  pipe  54  meters  back  from  left  bank  of  river,  abont  three- 
fonrtbs  of  a  mile  below  Towbeacl  Rapids,  in  section  24,  about  one-foortb  of  a  mile 
west  of  township  line,  on  first  bench  back  from  river,  opposite  a  point  where  hi^li 
sand  bank  strikes  river,  near  two  2^1-inch  white  pines  standing  northeast.  Blazed 
trees:  24-inch  white  pine,  302°— 6.3  meters;  18-inch  white  pine,  59° — ^15.7  meters j 
12-inch  white  pine,  148^ — 15.2  meters. 

Elevation  bolt  in  tile,  370.3287  meters,  1,215.000  feet. 

Elevation  cap  on  pipe,  371.5396  meters,  1,218.973  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  on  left  bank  of  river  abont  25  meters  above  head  of 
Island  No.  1,  5  meters  back  from  top  of  high  bank,  15  meters  from  water's  ed^e,  15 
meters  downstream  from  small  ravine.  Blazed  trees :  15  inch  white  pine,  62^  20' — 21 
meters;  6  inch  white  pine,  179*^ — 10.6  meters. 

Elevation  bolt  in  tile,  373.8269  meters,  1,226.477  feet. 

Elevation  cap  on  pipe,  375.0383  meters.  1,230.452  feet. 

P.  B.  M.  ^^^  is  a  tile  and  pipe  on  left  bank  of  river,  1-}  miles  above  Denn  Brook, 
on  top  of  high  bank  8  meters  back  from  top,  at  east  edge  of  cultivated  field,  200 
meters  below  house  on  right  bank,  in  section  2.  Blazed  trees:  7-inch  jack  pine, 
278°— 9  meters;  10-inch  jack  pine,  217°— 1.6  meters. 

Elevation  bolt  in  tile,  375.4597  meters,  1,231.834  feet. 

Elevation  cap  on  pipe,  376.6699  meters,  1,235.805  feet. 

P.  B.  M.^i^  is  a  tile  and  pipe  on  left  bank  of  river,  250  meters  above  month  of 
Hay  Creek,  on  hi^h  ^ronnd  75  meters  back  from  river,  on  property  of  John  Doteler, 
near  fenoe  which  is  the  line  between  John  Doteler  and  Frank  Doteler;  339°  T — 65.1 
meters  to  northwest  corner  of  Frank  Doteler's  honse. 

Elevation  bolt  in  tile,  373.6236  meters,  1,225  810  feet. 

Elevation  cap  on  pipe,  374.8329  meters,  1,229.778  feet. 

T.  B.  M.  251  is  in  public  road  on  left  bank  of  river,  50  meters  below  bridge  over 
Cedar  Brook,  15  meters  from  river  bank,  being  a  nail  in  root  on  river  side  of  2^-foot 
elm  tree. 

Elevation,  871.2845  meters,  1,218.136  feet. 

P.  B.  M.  *if^  is  a  tile  and  pipe  abont  600  meters  above  mouth  of  Cedar  Brook,  in 
cultivated  field.  Just  inside  of  fence  on  south  side  of  public  road,  35  meters  below 
junction  offences,  50  meters  back  ixom  left  bank  of  river,  on  property  of  D.  McGillis 
estate,  100  meters  above  house  and  on  same  side  of  road. 

Elevation  bolt  in  tile,  371.2173  meters,  1,217.915  feet. 

Elevation  cap  on  pipe,  372.4282  meters,  1,221.888  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  3  miles  below  Aitkin,  Minn.,  on  property  of  Conrad 
Schwab  and  about  50  meters  southeast  of  his  house,  75  meters  back  from  left  bank 
of  river,  3  meters  east  of  small  ditch,  3  meters  west  of  fence,  in  section  15.  Blazed 
trees:  36-inch  basswood,  39° — 23.1  meters;  8-inch  basswood,  105° — 3.5  meters;  15- 
inch  ash,  173°— 5.3  meters. 

Elevation  bolt  in  tile,  371.3552  meters,  1,218.368  feet. 

Elevation  cap  on  pipe,  372.5613  meters,  1,222.325  feet. 

T.  B.  M.259  is  in  Aitkin,  Minn.,  being  a  20-penny  wire  nail  in  northwest  root  of 
20-inch  white  pine  tree  standing  in  street  near  southwest  corner  of  Aitkin  County 
coart-honse  yard;  nail  is  1  meter  from  tree,  2  meters  south  offence,  and  6  meters 
east  of  fence  comer. 

Elevation,  374.3109  meters,  1,228.065  feet. 

P.  B.  M.  ** Court  House'*  is  in  Aitkin,  Minn.,  being  a  horizontal  furrow  in  copper 
bolt  leaded  into  second  course  of  brick  above  foundation  at  southwest  comer  of  L 
on  south  side  of  Aitkin  County  court-bouse,  8  inches  east  of  corner  and  4  feet  above 
ground.     Court-house  built  in  1888.    Marked  U.  0  S.  P.  B.  M. 

Elevation,  376.7681  meters,  1,236.127  feet. 

P.  B.  M.^*  is  a  tile  and  pipe  in  Aitkin,  Minn.,  in  cultivated  field,  one-half  meter 
west  of  fence  on  wes't  side  of  street  leading  to  wagon  bridgeover  Mississippi  River,  11 
meters  south  of  fence  corner  on  property  of  Hodgedeu  and  McDonald,  and  about 
75  meters  back  from  lelt  bank  of  river. 

Elevation  bolt  in  tile,  37 1.2985  meters,  1,218.182  feet. 

Elevation  cap  on  pipe,  372.5095  meters,  1,222.155  feet. 

T.  B.  M.273  is  a  wire  nail  in  east  root  of  2^-foot  elm  tree,  about  3  meters  south  of 
@  Lower  Base,  Aitkin  Base  Line. 

Elevation,  372.3065  meterN,  1,221.489  feet. 

P.  B.  M.®Lower  Base  (Aitkin  Base  Line)  is  a  tile  and  pipe,  about  20  meters 
back  from  left  bank  of  river,  abont  1,500  meters  above  wagon  bridge  over  Missis- 
sippi River  at  Aitkin,  Minn.,  at  extreme  lower  end  of  point  of  timber,  on  line  with 
east  and  west  road,  650  meters  west  of  angle  in  road  at  township  line,  one-fourth  of 
a  mile  south  of  section  line  between  sections  13  and  24. 

Eleyation  bolt  in  tile,  371.86.53  meters,  1,218.401  feet. 

Elevation  eapon  pipe,  372.5787  meters,  1,222.382  feet. 
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Appendix  1  B. 

mstrucnonb  fob  pbbci8b  lbybl  wobk« 

Office  of  the  Secbetabt,  Mississippi  Riveb  Commission, 

8t,  Louis,  Mo,,  February  £8, 1899, 
The  following  general  instractionB,  amended  to  date,  are  issaed  for  the  guidance 
of  assistant  engineers  and  others  under  the  orders  of  this  office. 

Mason  M.  Patbick, 
Captain,  Corps  of  Engineers, 
Seeretary  Mississippi  River  CommistUmm 


INBTBUOnONS  FOB  PBEGISB  LBVBL0. 

/ntfrvflMfift.— The  faistmments  used  on  this  work  are  the  Rem  levels  and  rods, 
similar  to  those  used  in  the  precise  leyels  of  Swizerland,  and  were  made  by  J .  Kern, 
of  Aaran.  The  instrument,  with  tripod,  weighs  22  pounds.  It  has  three  steel  leyel- 
ing  Borews,  with  enlarged  spherioal  ends  at  bottom,  which  are  held  to  the  tripod 
head  by  clamps  fitting  oyer  tne  spherioal  enlargements.  The  wye  adjustment  is  by 
means  of  a  thumbscrew  of  very  fine  thread,  so  that  the  last  final  centering  of  the 
bubble  is  made  with  this  screw.  The  bobble  tube  is  fixed  in  a  striding  metal  case 
coTcred  with  wood,  with  brass  ends  fitting  on  the  collars  of  the  telescope,  llie 
bubble  ease  has  a  glass  cover  and  a  mirror  that  may  be  raised  to  the  angle  of  45° 
and  so  reflect  the  bubble  image  to  the  eye  of  the  observer  at  the  eyepiece.  The  tele- 
scope clamps  also  hold  the  bubble  case  in  position.  This  is  removed,  however,  when 
the  instrument  is  carried.  The  telescope  gives  an  inverted  imi^e.  The  telescope 
has  three  horizontal  wires,  all  of  which  are  read  and  the  mean  taken  as  the  reading 
of  that  sight.    This  also  gives  a  stadia  measurement  of  the  distance. 

The  rods  are  8  meters  long,  made  of  two  pine  boards  with  a  T-shaped  cross  section, 

Erovided  with  an  iron  spur  at  bottom  with  a  fiat  end,  and  a  watch  level  by  which  to 
old  it  vertical.    They  are  graduated  to  centimeters,  and  are  read  by  estimation  to 
millimeters.    No  target  is  used  except  at  river  crossings. 

Value  of  level  divisions. — Before  commencing  operations  the  constants  of  the  instm- 
menta  will  be  determined.  The  most  important  of  these  is  the  value  of  one  division 
of  the  level  tube.  This  can  best  be  determined  by  means  of  a  level  trier.  It  can 
also  be  determined  in  the  field  as  follows : 

Set  up  the  instrument  firmly,  mounting  it  on  a  wooden  f)ost,  if  possible,  or  better 
still,  on  a  stone  pier.  Set  up  a  rod  in  its  tripod  at  such  a  distance  that  it  can  be  dis- 
tinctly read  through  Ihe  telescope.  The  distance  should  be  at  least  50»,  or,  if  the 
air  is  very  still,  100"*,  and  should  be  carefully  measured.  Adjust  the  instrument 
oarefhlly,  taking  such  length  of  bubble  in  the  level  tube  that  its  ends  will  be  about 
the  middle  or  tenth  graduated  line  on  each  side.  Direct  the  telescope  to  the  rod  and 
by  means  of  the  elevation  screw  cause  the  bubble  to  run  to  near  one  end  of  the  level. 
Careftdly  note  the  position  of  the  three  wires  on  the  rod  and  the  reading  of  the 
level.  Now^  by  means  of  the  elevation  screw,  cause  the  bubble  to  run  to  near  the 
other  end  oi  the  tube  and  note  the  reading  of  the  wires  and  bubbles  as  before.  One 
result  for  value  of  one  division  of  level  can  then  be  obtained.  This  operation  should 
be  repeated  ten  times.  The  elevation  of  the  rod  should  be  changed  occasionally 
between  sets  in  order  to  avoid  estimating  the  same  part  of  the  same  centimeter  on 
the  rod.  It  will  be  sufficient  to  run  the  bubble  five  divisions  each  side  of  its  central 
position. 

If  k=  distance  firom  instrument  to  rod,  in  millimeters,  d,  d'ss  distance  through 
which  eye  and  object  ends  of  bubble  move  when  run  firom  near  eye-end  to  object 

end,     "^     —  amount  of  displacement  of  bubble  between  two  readings,  r,  r^  =  cor- 

responding  means  of  three  thread  readings  on  rod,  and  v=  value  of  one  division  of 

level  in  seconds  of  arc,  v^  =:  value  of  one  division  of  level  in  millimeters  per  meter. 

Tfc-.«  ^„         2  (r^r)  ,^;,  ^i_2,000(r'— r) 

Then  v=*-— ;; — )        \         ana  ▼*=  \  ^-^.   ,,/ 
k  sm  1"  (d  -I-  d>),  k  (d  -h  d^  • 

Tdhlee, — With  the  value  of  one  division  of  the  level  tables  will  be  constructed 
showing  the  correction  to  be  applied  to  a  rod  reading  for  an  observed  inclination  of 
the  level  and  for  a  distance  determined  by  interval  between  extreme  tlireads. 

If  the  level  bubble  is  well  ground  equal  displacements  of  the  bubble,  say  of  two 
divisions,  will  correspond  to  equal  displacements  on  the  rod. 

Leicel  faeUfnings, — Before  using  the  level  or  determining  its  value  the  fastening  of 
the  tube  in  its  case  should  be  examined.  One  end  should  be  clamped  down  just 
tight  enough  to  prevent  the  tube  ixom  moving  easily  but  not  tight  enough  to  strain 
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the  glass.  The  other  end  should  he  lightly  clamped  so  that  the  tnhe  may  he  free  to 
expand  and  contract  with  temperature  changes.  The  cotton  packing  at  the  ends 
sboald  not  exert  a  lateral  strain  on  the  tnhe.  All  leyel  tnhes  will  be  nnmhered  and 
have  their  nnmbers  marked  npon  them. 

Inequality  of  teleitcope  rings.— In  order  to  determine  the  inequality  in  the  telescope 
rings  the  instrument  should  he  mounted  on  a  stone  pier  or  other  irm  support  and 
carefully  leveled.  The  ends  of  the  horizontol  bar  directly  under  the  wyes  snonld  he 
firmly  supported  by  blocks  or  large  nails  to  prevent  motion  of  the  instrument  in  a 
yertical  plane.  The  level  should  he  carefully  adjusted  and  the  instrument  clamped 
to  prevent  its  moving  in  azimuth.  Now,  with  the  eyepiece  of  the  telescope  over  the 
elevating  screw,  note  the  reading  of  the  bubble  when  level  is  set  on  telescope,  both 
in  direct  and  reversed  position.  Now  reverse  the  telescope  in  the  wyes  and  read  the 
level  as  before.    Several  sets  of  observations  should  be  made. 

Let  b,  h^  =  inclination  of  telescope  as  denoted  by  means  of  level  readings  with 

telescope  direct  and  reversed,  then  the  inequality  of  rings  P  =  |     "T     (  vi=  yalne 

of  the  ineouality  of  rings  in  millimeters  per  meter. 

Sixteen  determinations  of  the  value  of  p  of  two  instruments  in  use  on  the  lake 
survey  gave  probable  errors  of  J:  0".046  and  ^  0"MI, 

The  inequality  may  he  expressed  in  seconds  of  arc  if  desired,  but  for  purposes  of 
computation  is  best  expressed  in  millimeters  per  meter^  as  it  can  then  be  combined 
directly  with  the  errors  of  adjustment  of  level  and  coUimation. 

Centering  of  objeot-glas; — The  centering  of  the  object-glass  will  be  examined.  This 
may  be  done  as  follows : 

Draw  out  the  eyepiece  until  the  threads  are  no  longer  visible.  Direct  the  tele» 
scope  npon  some  well-defined  object,  and  while  looking  at  it  rotate  the  telescope  in 
its  wyes:  if  the  object  remains  steady  the  object-glass  is  sufficiently  well  contered. 
Should  tne  object  appear  unsteady  the  fault  can  only  he  remedied  by  a  maker.  The 
objective  should  be  firmly  screwed  into  the  telescope. 

Wire  intervals . — The  values  of  the  wire  intervals  will  be  determined  as  follows: 
Set  up  a  rod  at  carefully  measured  distances  of  10"*,  20'°,  30'°,  100*°  from  the  instru- 
ment. Read  the  rod  ten  times  at  each  distance.  The  rod  may  be  altered  in  eleva- 
tion, the  level  may  be  caused  to  change,  and  the  telescope  may  be  rotated  \^0R  (in- 
verted) in  order  to  change  the  position  of  the  wires,  or  threads,  on  the  rod. 

Taking  the  mean  of  the  ten  observed  differences  of  readings  of  the  extreme  threads 
at  each  station  occupied  by  the  rod,  a  table  will  be  constructed  giving  in  meters  the 
distance  of  the  rod  irom  the  instrument  for  any  observed  difference  of  reading 
between  extreme  wires. 

Length  of  rode, — Unless  the  rods  used  have  been  previously  compared  with  some 
known  standard  they  will  be  compared  with  each  other  and  their  relative  lengths 
determined.  This  may  be  done  by  establishing  two  fixed  points,  or  two  foot  plates, 
at  equal  distances  from  the  instrument  and  differing  in  elevation  about  2.7°'.  The 
distance  should  be  about  lO*".  Determine  the  difference  of  elevation  of  the  points 
by  reading  each  rod  on  each  point.  A  comparison  of  the  resulting  differences  of  ele- 
vation will  give  relative  lengths  of  meters  on  rods.  Ten  measurements  with  each 
rod  will  be  determined.  The  elevation  of  the  instrument  will  be  slightly  changed 
between  each  set  in  order  to  eliminate  errors  in  estimating  the  millimeters.  Each 
rod  will  be  numbered  and  have  its  number  marked  on  it.  The  rods  should  also  be 
kept  dry  and  provided  with  canvas  covers  to  protect  them  while  being  carried  to  and 
from  work. 

The  distance,  which  will  he  called  A,  between  the  zero  of  graduation  of  the  rod 
and  the  bottom  of  the  steel  spur  on  which  the  rod  stands  will  be  carefully  deter- 
mined; this  distance  should  be  made  exactly  the  same  for  each  pair  of  rods  by  filing 
off  the  steel  spur  if  necessary.  This  may  be  determined  by  measuring  the  distance 
between  bottom  of  spur  and  zero  or  first  graduation  on  rod  by  the  use  of  a  right- 
angled  triangle  and  scale.  It  may  also  be  determined  by  means  of  another  leveling 
rod,  the  graduations  of  which  commence  at  the  foot  of  the  rod,  by  determining  the 
height  of  the  instrument  above  some  fixed  point  and  subtracting  it  from  the  read- 
ing of  the  rod  to  be  determined.    The  relative  lengths  of  the  rods  must  be  known. 

Whenever  a  bench  mark  is  connected  with  in  such  a  way  that  the  rod  is  not  placed 
directly  on  the  B.  M.  this  quantity  A  enters  into  the  computation  of  difference  of 
elevation. 

Adjuetments, — Before  commencing  work  at  any  time  all  adjustments  will  be  care- 
fuUv  made. 

The  telescope  will  be  coUimated  by  baring  a  rod  set  up  at  a  distance  of  50"  and 
noting  the  position  of  the  wires  on  the  rod  when  the  telescope  is  norinal  and  the 
bubble  centered,  and  when  inverted  or  rotated  180^  about  its  axis  and  the  bubble 
centered,  then  repeat  with  instrument  in  first  position. 

Let  r=mean  rod  reading  when  the  telescope  is  normal. 

Let  r^=mean  rod  reading  when  the  telescope  is  inverted. 
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Let  D  =  distance  in  meters  from  instrument  to  rod.  Then  oollimation  error 
C=  ^^Z^  in  millimeters  per  nieter. 

The  oollimation  error  of  the  mean  of  the  horizontal  threads  should  not  exceed 
0.025-"-  per  meter. 

The  horizoutality  of  the  horizontal  wires  will  be  examined  by  moving  the  tele- 
scope in  azimuth  so  that  the  rod  shall  appear  to  move  through  the  field  of  the  tele- 
scope. If  the  threads  are  horizontal  the  reading  on  the  r(Kl  will  be  the  same,  the 
position  of  the  level,  which  should  be  closely  watched,  remaining  the  same.  If  the 
threads  are  found  to  be  not  horizontal  they  will  be  made  so  by  turning  the  telescope 
a  small  amount  in  the  wyes.  When  the  thread  wires  have  once  been  made  hori- 
zontal, small  screws  which  abut  against  projection  of  wye  above  elevating  screw 
should  be  so  adjusted  that  when  they  press  against  this  projection  the  wires  are 
horizontal.  If  the  vertical  thread  is  tnen  inclined,  as  shown  by  the  plumb  line 
attached  to  the  rod,  it  must  remain  so. 

To  adjust  the  striding  level,  i.  e.,  to  make  the  tangent  of  the  level  tube  parallel  to 
the  upper  surface  of  the  telescope  rings,  it  is  necessary  to  make  a  lateral  adjustment 
and  a  vertical  adjustment  ae  follows: 

To  make  the  lateral  adjustment,  raise  the  clips  fastening  the  level  to  the  telescope 
and  revolve  the  level  about  the  telescope  a  short  distance  each  side  of  the  vertical. 
If  the  bubble  runs  in  opposite  directions  when  on  opposite  sides  of  the  vertical,  the 
level  is  to  be  adjusted  by  means  of  the  opposing  horizontal  screws  at  one  end  of  the 
level  until  such  is  not  the  case. 

To  make  the  vertical  adjustment,  set  up  a  rod  at  a  distance  of  about  50  meters  and 
read  the  wires  with  the  telescope  normal,  level  direct,  and  the  bubble  in  the  center; 
reverse  the  level,  center  the  bubble,  and  read  the  rod;  then  read  the  rod,  with  the 
level  in  the  first  position,  to  ascertain  if  any  changes  have  occurred  during  the 
observations.  Be  careful  to  eliminate  parallax  when  reading  the  bubble  in  the 
mirror. 

Let  r=mean  of  rod  readings  with  level  direct. 

Let  r'  =mean  of  rod  readings  with  level  reversed. 

Let  D  =  distance  in  meters  from  instrument  to  rod. 

Then  error  of  inclination,  I=-  ---  in  millimeters  per  meter. 

This  error  is  to  be  adjusted  by  the  opposing  vertical  screws  at  on©  end  of  the  level 
caee.  The  error  of  adjustment  must  not  be  allowed  to  exceed  two  divisions  of  the 
level.  Care  must  be  taken  that  the  telescope  rings  are  free  from  dust  while  adjust- 
ing the  level.  After  having  made  the  vertical  adjustment  it  will^  be  necessary  to 
examine  the  lateral  adjustment  again,  since  making  one  of  these  adjustments  affects 
the  other. 

To  make  the  tangent  of  the  level  tube  and  vertical  axis  of  revolution  perpendio- 
nlar  to  each  other,  loosen  the  small  clamp  screw  at  one  end  of  the  horizontal  bar 
fastened  to  the  vertical  axis  and  by  means  of  the  elevating  screw  raise  or  lower  that 
end  of  the  upper  horizontal  bar  until  the  telescope  can  be  rotated  180^  from  any 
position  and  have  the  level  reading  the  same  in  both  positions. 

To  adjust  the  level  attached  to  the  rod,  set  up  the  rod  in  its  tripod  in  such  a  posi- 
tion that  when  a  plumb  line  is  attached  to  the  small  hook  near  the  top  of  the  rod 
the  point  of  the  plumb  bob  shall  coincide  with  the  point  of  a  small  cone  attached 
to  the  rod  near  its  foot.  Now  bring  the  level  bubble' to  the  center  by  means  of  the 
leveling  screws.  In  making  this  adjustment  the  rod  should  not  be  exposed  to 
the  wind,  as  the  plumb  line  is  influenced  thereby.  This  adjustment  will  be  made 
at  least  once  each  day. 

Setting  up  the  in$irument, — Each  time  that  the  instrument  is  set  up  at  a  station  its 
axis  will  first  be  made  vertical  by  means  of  the  leveling  screws  in  such  manner  that 
the  telescope  may  be  turned  around  the  horizon  without  the  bubble  of  the  level 
running  a  great  number  of  divisions.  The  telescope  is  finally  made  horizontal  by 
means  of  the  elevating  screw.  The  bubble  must  be  in  the  center  at  the  moment  of 
observing. 

Sheltering  the  inetrumeni, — The  instrument  when  in  use  ouc:ht  always  to  be  sheltered 
from  the  sun  and  wind.  It  is  carried  from  station  to  station  without  being  dis- 
monnted,  but  the  level  should  be  taken  off  and  carried  in  the  hand.  The  small 
clamp  screw  at  the  end  of  horizontal  bar  and  the  large  screw  which  fastens  the 
instrnment  immovably  to  the  tripod  should  both  be  turned  tight  before  moving  the 
instrument. 

Holding  rode. — The  rods  must  be  placed  on  the  plates  or  pins  which  accompany 
them  and  held  in  a  vertical  position  as  indicated  by  the  spherical  level  atra<hed. 
It  is  advisable  to  always  use  the  same  rod  with  the  Hanie  foot  plate.  In  placing  the 
foot  plates,  great  care  should  be  taken  that  they  be  horizontal,  on  firm  i^round,  and 
not  liable  to  change.  The  surface  of  the  gronnd,  if  not  firm  or  level,  should  be 
removed.    When  pins  are  used  in  hard  ground  they  should  not  be  driven  down  hard, 
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bat  only  far  enough  to  bo  stable;  they  will  rise  dnring  obfleirationB  if  they  no 
driyen  hard. 

ErroTB  of  adjuMtrntnL—lhib  errors  of  adJoBtment  of  collimation  and  inollnation  will 
be  determined  at  beginning  and  end  of  each  series  of  obBervations— that  is  to  say, 
after  having  mounted  the  instrumeat  and  before  dismounting  it,  and  in  all  oases  at 
least  once  eaoh  day.  If  the  instrument  has  been  deranged  by  a  Jar  the  oorreotlons 
must  be  determined  anew. 

The  fljgebraic  sum  of  the  errors  of  adjustment  must  not  exceed  two  level  divisions, 
and  commonly  should  not  exceed  one.  All  the  details  of  the  determination  of  the 
errors  of  Judgment  mast  be  entered  in  the  notebook  in  their  proper  plaoe.  It  is 
always  advisable  to  have  the  errors  of  adjustment  as  small  as  possible,  and  neces- 
sary that  they  be  well  determined.  The  time  of  making  these  determinations  will 
be  recorded  in  the  notebook. 

DvplioaUng  work.— In  all  work  along  the  main  line  of  levels  eaoh  observer  will 
duplicate  his  own  work  by  running  over  the  line  in  opposite  direotionsy  preferably 
under  similar  conditions  as  to  illuminations,  etc. 

Order  of  u$ing  rod$, — ^While  oonneoting  two  bench  marks  the  order  of  using  the  rods 
will  be  as  follows : 

R0D1  ROD  Z  R0D1 


In  the  above  figure  let  I,  !>.  P,  etc.,  represent  the  successive  stations  occupied  by 
the  Instrument.  B.  M.,  a',  a%  etc.,  occupied  by  rod  I,  aad  a,  a^  etc.,  the  positions 
occupied  by  rod  2.  The  instrument  being  set  up  at  I.  Rod  1  is  placed  on  B.  M.  and 
rod  2  at  a,  making  the  distance  I-a  equal  to  I-B.  M.  Rod  1  is  then  read  and  imme- 
diately afterwards  rod  2.  The  time  elapsing  between  these  readings  should  not 
exceed  five  minutes  and  commonly  will  not  exceed  one  minute.  The  instrument  is 
then  carried  to  I>,  and  rod  I  to  a^,  the  distance  a-I'  and  V-9^  being  equal.  Rod  1 
will  then  be  read  and  immediately  afterwards  rod  2. 

The  instrnment  will  then  be  taken  to  P  and  the  rods  read  in  the  order  1,  2.  Work 
will  be  continued  in  this  manner  until  the  other  bench  mark  is  reached.  Rod  1  must 
be  placed  upon  this  bench  mark,  which  will  be  the  regular  order  if  there  have  been 
an  even  number  of  instrument  stations.  If  there  have  been  an  odd  number  of  instru- 
ment stations,  at  the  last  station  use  rod  1  for  both  backsight  and  foresight. 

If  the  lengths  of  meters  on  rods  are  the  same  and  the  values  of  A  of  the  rods  are 
equal,  the  stretch  may  be  closed  on  either  rod.  While  leveling,  the  rate  of  progress 
in  favorable  weather  will  be  about  1  kilometer  per  hour. 

In  order  to  redace  the  discrepaocies  due  to  settling  of  the  instrument,  the  order  of 
reading  the  rods  will  alternate.  That  is,  at  I  the  backsight  will  be  read  first  and 
then  the  foresight;  at  I^  the  foresight  will  be  read  first  and  then  the  backsight,  and 
so  on  throughout  the  length  of  the  line. 

Order  of  ^serving. — ^After  having  properly  leveled  the  instrument  at  any  station, 
always  making  the  vertical  wire  occupy  the  same  relative  position  with  regard  to 
the  center  line  of  the  rod,  the  observations  will  be  made  and  recorded  in  the  follow- 
ing order:  The  bubble  of  the  level  being  kept  in  the  center  while  threads  are  being 
read.  First  read  the  level,  then  the  position  of  the  threads  on  the  rod  will  be  read, 
the  millimeters  being  estimated,  and  finally  the  level  will  be  read  again.  The 
observer  will  then  read  the  rod  a  second  time  to  make  sure  that  no  error  has  been 
made.  The  recorder  will  then  take  the  differences  between  the  readings  of  the 
middle  and  extreme  wires  to  guard  against  errors,  and  if  these  differences  denote 
any  error  the  observations  must  be  repeated.  If  an  error  exists,  it  will  be  shown  by 
too  great  a  difference  between  the  differences.  This  is  a  most  important  check  and 
must  not  be  neglected.  These  difierences  will  also  serve  as  a  check  upon  the  dis- 
tances between  the  instrument  and  rods. 

The  recorder  should  also  check  the  level  readings,  when  bubble  is  not  centered,  to 
make  sure  that  errors  of  whole  divisions  have  not  been  made.  This  may  be  done  by 
summing  up  the  readiuffs  and  noticing  the  length  of  the  bubble. 

Reading  level. — In  reading  the  level  by  means  of  the  mirror,  care  should  be  taken 
that  the  position  of  the  eye  is  such  that  there  will  be  parallax.  Such  positions  can 
be  determined  once  for  all  when  the  mirror  is  at  its  ffreatest  angle  of  elevation,  by  a 
second  person  reading  the  level  directly  while  the  observer  finds  the  position  firom 
which  the  reading  of  the  level  in  the  mirror  is  the  same. 

Form  of  field  note; — ^The  notes  will  be  kept  in  the  form  given  in  notebooks,  as 
shown  in  the  sample  below.    When  once  a  number  has  been  written  down  it  must 
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not  be  erased  or  made  illegible.    If  wrong,  a  line  will  be  drawn  through  it  and  th« 
oorreot  number  written  above.    (Left-hand  page.)    Date,  October  22, 1898. 

BaoksighU 


Thread 

M-. 

DiiRvenoe 
of  thraada. 

LoTttL 

Bod. 

Benuffka. 

readings. 

Bye, 

Oltfeot 

1106 

128 
117 
245 

1324 

1441 

1S20.8 

16.6 

16.5 

18 

T.aM.2l8. 

Obseryer^W.  S. Williams.    Recorder,  E.  E. Whitehead.    (Bight-hand  page.)   Level 
No.  4.    TubeNo.214Fauth. 

Foresight, 

Thread 

Veua. 

Biffennoe 
of  threada. 

LoTttL 

Hod. 

Bemarks. 

rei^dings. 

Bye. 

OlitJeot. 

1068 

127 
118 
245 

1M6 

IBIS 

119X0 

15.5 

15.5 

18 

Lmgih  of  HgliU.^The  lengths  of  sights  taken  will  depend  npon  the  condition  of 
the  atmosphere,  bat  the  rod  should  always  be  near  enongh  to  be  seen  distinctly.  It 
will  be  seldom  that  lengths  of  sights  greater  than  100  meters  can  be  taken.  The 
backsight  and  foresight  corresponding  to  any  instmment  station  must  not  differ  in 
length  oy  more  than  4  meters  and  the  sum  of  the  lengths  of  the  backsights  and  fore- 
sights between  anv  two  bench  marks  should  be  equal. 

If  the  observer  has  the  slightest  cause  to  think  the  instrument  has  been  in  the 
least  disturbed,  or  that  the  refraction  has  chanp;e<l  between  the  times  of  reading  the 
two  rods,  he  should  repeat  the  obsenration  until  satisfactory  results  are  obtained. 

CroMing  »tream$. — Whenever  it  is  necessary  that  the  line  of  levels  should  cross  a 
river  or  other  wide  obstruction,  a  narrow  place  should  be  chosen.  Firm  points 
shoold  be  set  upon  the  two  banks,  levels  in  good  adjustment  are  set  up  on  opposite 
sides  of  the  stream  about  10  meters  from  each  oench  mark,  and  both  levels  go  through 
the  same  operation.  The  distant  rod  will  require  a  target.  Each  observer  first  vetSiM 
on  the  bench  mark  nearest  him,  once  with  the  telescope  normal  and  level  direct  and 
once  witii  the  telescope  inverted  and  level  reversed;  then  takes  simultaneous  read- 
ings on  the  rod  across  the  river  with  the  instrument  in  the  following  positional 

1.  Telescope  normal,  level  direct. 

2.  Telescope  normal,  level  reversed. 
8.  Telescope  invertM,  level  direct. 

4.  Telescope  inverted,  level  reversed. 

5.  Telescope  inverted,  level  reversed. 

6.  Telescope  inverted,  level  direct. 

7.  Telescope  normal,  level  direct. 

8.  Telescope  normal,  level  reversed. 

These  eight  readings  constitute  one  set  for  the  direct  run.  Then  take  eight  more 
readings  in  the  same  order  for  the  reverse  run,  then  each  observer  turns  to  the 
nearest  bench  mark  and  reads  as  he  did  at  the  beginning.  Observers  and  instru- 
ments change  places  and  repeat  the  observations  at  these  new  stations.  The  simul- 
taneous levels  eliminate  refraction;  the  change  of  station  eliminates  curvature  and 
small  instmmental  errors  for  each  individual  instrument.  Unless  good  results  are 
obtained  the  observations  should  be  repeated  until  the  results  obtained  come  within 
the  prescribed  limits  of  error.  If  but  one  level  can  be  used  the  operation  will  be 
performed  in  the  same  order,  but  the  time  occupied  in  crossing  must  be  as  small  as 
poasible. 

JPermanent  hemoh  marki, — Permanent  bench  marks  will  be  established  at  intervals 
of  8  miles  along  the  river  and  5  miles  on  lines  connecting  the  river  line  proper  with 
the  other  levels  or  bench  marks. 

These  bench  marks  will  consist  of  a  thoroughly  vitrified  tile  4  by  18  by  18  inchea, 
plftced  3  feet  below  the  surface  of  the  arround  and  surmounted  by  a  4-inch  wrought 
iron  pipe  as  a  surface  mark.  The  tile  should  have  time  to  settle  before  leveling  to  it. 
Both  tile  and  pipe  will  be  suitably  marked  to  designate  the  character  of  the  point. 
In  the  center  of  the  upper  surface  of  the  tile  a  copper  bolt  will  be  leaded,  the  upper 
saxfisce  of  which  wiU  be  the  point  of  reference.    These  bench  marks  will  be  placed 
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wbere  they  o«d  be  easily  foand  ftnd  where  tbey  will  not  be  disturbed*  Property 
oomers  shoald  be  utilized  where  practioable. 

In  addition  to  the  above,  benches  shonld  be  established  on  permanent  brick  or 
stone  structures  by  leading  into  them  a  horizontal  or  vertical  copper  bolt  with  the 
letters  U.  S.  P.  B.  M.  cut  near  it.  A  small  hole  in  the  center  of  the  bolt  will  be  the 
point  of  reference. 

Connecting  with  hench  mark. — In  connecting  with  a  bench  mark^  if  the  bolt  is  verti- 
cal the  foot  of  the  rod  is  placed  directly  upon  it.  If  the  bolt  is  horizontal  in  the 
wall  of  a  building  or  other  structure,  it  will  be  connected  with  in  the  following 
manner:  Set  up  the  instrument  in  such  a  position  and  at  such  an  elevation  that  the 
small  hole  in  the  bolt  may  be  bisected  by  the  middle  thread  without  displacing^  the 
level  by  more  than  five  divisions,  using  the  elevating  screw  for  making  this  bisec- 
tion. Since  the  instrument  can  be  raised  or  lowered  about  2  centimeters  by  means 
of  the  leveling  screws,  the  instrument  can  be  placed  in  such  a  position  by  two  or 
three  trials. 

Now  bisect  the  bench  msrk  with  the  telescope  normal  and  also  inverted,  noting 
the  reading  of  the  level.  Bead  the  rod  on  the  plat-e  with  the  telescope  in  both  posi- 
tions and  tne  bubble  in  the  center.  It  is  necessary  to  eliminate  collimation  of  the 
middle  wire  by  inverting  the  telescope,  since  the  collimation  of  the  middle  wire  is 
not  the  same  as  tbat  of  the  three  wires.  The  quantity  A  (distance  between  the  zero 
of  the  rod  and  the  bottom  of  the  spur)  must  be  taken  into  account  when  a  bench 
mark  is  connected  with  in  this  manner.  The  distance  of  bench  mark  from  instru- 
ment must  be  determined  and  recorded. 

Clonng  wank  for  the  da^.— Whenever  work  is  stopped  at  least  two  temporary 
bench  marks  should  be  established.  These  will  consist  of  large  nails  or  spikes 
driven  their  entire  length  vertically  into  the  base  of  trees  or  in  the  tops  of  sound 
stakes.  The  mean  elevation  of  these  two  benches  will  be  used  in  continuing  the 
work. 

Describing  bench  marl;*.— Every  bench  mark  will  be  fully  described  in  the  notebook 
and  a  caretnl  sketch  will  be  made  of  its  surroundings.  Its  position  with  reference 
to  the  most  prominent  objects  near  it  shonld  be  given  by  distance  and  direction. 
Public  buildings,  such  as  depots,  court-houses,  churches,  etc.,  are  the  best  positions 
for  permanent  bench  marks.  In  a  village  or  town  several  permanent  bench  marks 
should  be  established  to  insure  at  least  one  being  always  available. 

Determine  elevation  of  bMe  of  rail, — If  a  railroad  is  crossed  the  elevation  of  the  base 
of  the  rail  will  be  determined,  and  if  leveling  along  a  railroad  the  elevation  of  ttie 
base  of  the  rail  at  depots  will  be  determined. 

Gauge  geroe.—'The  elevation  of  the  zeros  of  all  water  gauges  and  also  the  gauge 
bench  marks  will  be  determined. 

Datum  planee  of  cities, — The  main  line  of  levels  will  be  connected  with  the  datum 
planes  of  cities  luong  the  line  and  the  elevations  of  these  planes  will  be  deduced. 

United  States  Engineer  bench  marks. — ^The  main  line  of  levels  will  be  connected  with 
all  accessible  important  United  States  Engineer  bench  marks. 

In  reducing  the  observations  the  nearest  tenth  of  a  millimeter  will  be  retained. 
The  distance  will  be  taken  out  from  the  table  to  the  nearest  meter. 

The  limit  of  discrepancy  in  closing  a  polygon  will  be :  d'^""  l/distance  in  kilometers. 

The  distance  referred  to  is  the  entire  length  of  the  polygon  from  B.  M.  1  to  B.  M.  2 
and  back  to  B.  M.  1,  and  the  limit  of  discrepancy  refers  to  the  polygons  between 
successive  bench  marks.  If  the  discrepancy  exceeds  the  prescribed  limit  then  the 
entire  line  must  be  rerun  one  or  more  times,  or  until  the  difference  of  the  direct  and 
reverse  results  is  within  the  limit.  In  rerunning  lines  the  third  line  run  should 
alternate  between  direct  and  reverse  directions  so  as  to  keep  the  total  number  of 
direct  and  reverse  lines  equal. 

f*ield  reductions  of  all  precise  level  notes  will  be  made  and  checked  at  the  end  of 
each  clay's  work,  so  as  to  ascertain  before  leaving  the  ground  whether  the  results 
come  within  the  prescribed  limits. 

Appendix  1  F. 

BBPORT  OF  MB.   KPTAB  TULLT,    ASSISTANT  ENGINEER,  ON  OAUGES,    REDUCTION  OT 
PHYSICAI.  DATA,  AND  OFFICE  PUBLICATIONS. 

St.  Louis,  Mo.,  May  31, 1899. 
Captaih:  I  have  the  honor  to  submit  the  following  report  of  the  work  pertaining 
togauges,  reduction  of  physical  data,  records,  and  office  publications  since  May  31; 

BEGULAB  GAUGES. 

The  regular  gauges  maintained  by  the  commission  comprise  14  on  the  Mississippi 
Biver  between  St.  Louis,  Mo.,  and  the  Head  of  the  Passes,  Louisiana;  one  on  the  St. 
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FraociB  River  at  the  St.  Louis,  Iron  Moantain  and  Southern  Railway  Bridge;  one 
on  the  White  River  at  Clarendon,  Ark.,  and  one  at  Barbre  Landing  near  the  head 
of  the  AtchafiJaya  River.  A  self-registering  tide  gauge  is  maintained  by  the  com- 
mission near  Biloxi,  Miss. 

All  the  gauges  on  the  main  river  have  been  inspected  by  a  party  on  the  U.  8. 
steamer  Patrol,  in  charge  of  Surveyor  E.  L.  Harman,  during  November,  1898,  to 
February,  1899,  inclusive,  as  follows : 

Cane  GirardeaUf  Mo. — ^This  gauge  was  inspected  November  14,  1898,  at  a  8ta<;re 
of  9.84  feet,  which  was  about  7  feet  above  the  lowest  reading  of  the  season.  The 
temporary  section  8.5  to  16  feet  was  0.06  foot  low.  Upper  sections  were  practically 
correct.  A  new  section  reading  from  6  to  10  feet  was  set.  A  new  bench  mark  was 
established  and  the  bulletin  plates  were  painted. 

The  office  hydrographs  indicated  errors  in  dates  in  February  and  March,  1898. 
These  were  corrected  by  comparison  with  gauges  in  the  vicinity. 

Belmont,  Mo, — ^This  gauge  was  inspected  November  19, 1898,  at  a  stage  of  18.9  feet. 
The  sections  above  water  were  found  practically  correct;  the  lower  sections  could 
not  be  checked. 

Neto  Madrid,  ifo.— This  gauge  was  inspected  November  23, 1898,  at  a  stage  of  15.08 
feet.  The  section  11  to  20  feet  was  found  0.1  foot  low ;  the  section  37  to  4 1  feet  was 
0.05  foot  high ;  other  sections  above  water  were  practically  correct.  As  the  Bcctions 
were  supposed  to  be  firmly  fastened  to  their  supports  no  change  was  made  at  the 
inspection.  On  February  4.  1899.  the  observer  reported  the  section  11  to  20  feet 
washed  out  in  the  January  nse.    The  bulletin  was  cleaned  and  painted  at  inspection. 

Cottonwood  Point,  Mo, — ^This  gauge  was  inspected  November  26,  1898,  at  a  stage  of 
12.04  feet.  Section  11  to  18  feet  was  found  0.13  foot  high ;  section  from  26  to  31  feet 
was  missing;  other  sections  above  water  were  practically  correct.  An  inclined  sec- 
tion reading  from  13.2  to  36  feet  following  the  slope  of  bank  was  built.  The  upper 
end  of  this  gauge  was  drift  bolted  into  the  root  of  a  Cottonwood  tree  at  top  of  bank. 
A  vertical  section  reading  firom  7  to  14.8  feet  was  also  set.  Some  painting  and  repairs 
were  done  on  bulletin. 

The  inclined  gauges  constructed  during  the  year  consist  of  sloping  strin^ern  5  by 
5  inches  or  4  by  6  inches  laid  upon  the  surface  of  the  ground,  supported  by  8  by  8 
inch  posts  set  into  the  ground  about  5  feet,  the  horizontal  distance  between  posts 
being  from  8  to  10  feet.  The  stringers  were  gained  into  and  firmly  bolted  to  the 
posts. 

Fulton,  Tenfi.— This  gauge  was  inspected  November  30, 1898,  at  a  stage  of  12.06 
feet.  Sections  12  to  IB  and  16  to  23  feet  were  found  0.05  and  0.08  foot  low,  respec- 
tively; other  sections  above  water  were  practically  correct.  Gauge  was  rebuUt 
from  8.4  to  16  and  22  to  36  feet.    Bulletin  was  raised  and  left  in  good  order. 

Mkoon  Landing,  Mi8$. — This  gauge  was  inspected  December  7,  1898,  at  a  stage  of 
6.07  feet.  The  temporary  section  in  use  was  found  to  be  0.31  foot  low.  The  observer 
had  been  using  temporary  sections  since  June  9  last.  To  avoid  the  caving  bank 
at  this  site  the  gauge  was  moved  upstream  about  1,400  meters  and  rebuilt.  The 
original  site  of  this  gauge  is  about  500  meters  still  farther  upntream,  and  sections 
have  been  moved  up  or  down  stream  ftom  time  to  time,  but  the  same  elevation  of  the 
zero  has  always  been  maintained.  The  new  gauge  extends  from  0  to  45  feet.  Two 
additional  tree  bench  marks  were  established.  The  bulletin  was  moved  up  to  new 
gauge  sit«. 

Sunflower  Landing,  Mist, — ^This  gauge  was  inspected  December  13,  at  a  stage  of  11.25 
feet.  Section  33  to  38  feet  was  found  to  be  O.OT  foot  high ;  the  sections  above  water 
that  had  been  used  by  observer  were  practically  correct.  The  inclined  gauu:e  was 
rebuilt  from  15  to  38.5  feet  December  15.  The  bulletin  was  moved,  set  in  front  of 
the  old  Sunflower  warehouse,  and  left  in  good  order. 

Arkantas  City,  ArJc, — ^This  gauge  was  inspected  December  24,  1898,  at  a  stage  of 
11.43  feet.  The  lower  end  of  temporary  section  in  use  was  found  to  be  0.1  foot  high. 
The  sections  below  22  feet  had  been  destroyed  by  the  removal  of  piling  to  which 
they  were  fastened.  The  errors  found  in  temporary  gauges  did  not  sufficiently 
account  for  the  large  discrepancies  in  gauge  readin<(8  as  shown  on  the  office  hydro- 
graphs.  Probably  the  temporary  sections  had  been  disturbed  before  the  arrival  of 
inspector.  The  discrepancies  probably  arose  from  errors  in  reading  gauge  by  a  sub- 
stitute observer,  as  they  reappeared  immediately  after  the  December  inspection. 
The  inspector  visited  the  gauge  again  February  20,  1899,  but  the  water  was  then 
above  the  part  of  the  gauge  in  question;  nothing  could  be  learned  from  the 
observer  to  explain  the  large  discrepancies,  amounting  to  2.7  feet  on  Decemlier  30; 
after  that  the  record  was  apparently  correct.  The  records  from  September  11  to 
December  30, 1898,  were  corrected  by  coonlinate  plats  from  Greenville  and  month  of 
White  River  gauges.  The  gauge  was  rebnilt  at  December  inspection  from  8  to  41 
feet.    The  bulletin  was  repainted  and  left  in  good  order. 

(ireenville,  Mies, — This  gauge  was  inspected  December  27,  1898,  at  a  8tA«7e  of  10.72 
feet.  The  temporary  section  found  in  use  and  other  sections  above  water  were 
practically  correct.    The  bank  at  gauge  site  was  being  graded  for  improvement 
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work  and  a  temporary  site  was  aelected  about  330  meters  downstream,  where  an 
inclined  gangs  was  oonstracted  by  nailing;  2  by  6  inch  strips  on  ties  of  tramway  of 
elevator  of  Vicksbarg  and  Greenville  Packet  Company ;  this  reads  irom  11.4  to  43.5 
feet.  A  section  of  43  to  50  feet  was  put  up  at  old  site.  Bulletin  was  moved  to  top 
of  levee  and  the  plates  retouched. 

Si.  Joseph,  La. — This  gauge  was  inspected  on  December  30,  1898,  at  a  stage  of  9.28 
feet.  The  temporary  section  in  use,  6.5  to  11  feet,  was  correct^  as  was  also  the  high 
water  section,  39  to  49  feet.  Other  temporary  sections  were  from  0.02  to  0.07  foot  in 
error.  An  inclined  gauge  was  partly  built  from  10.2  to  39.4  feet,  and  was  finished 
on  return  visit  in  January.  A  vertiojBd  section  was  built  from  49  to  51  feet.  The 
bulletin  board  was  raised  above  high  water  and  painted. 

Bayou  Sara,  La. — This  ^au^e  was  inspected  January  4,  1899,  at  a  stage  of  12.12 
feet.  The  temporary  section  m  use,  10.3  to  14  feet,  was  0.11  foot  low.  The  section  7 
to  12  feet  was  0.07  foot  low.  Other  sections  above  wuter  were  practically  correct. 
Gauge  was  rebuilt  from  10  to  19  feet  and  from  24  to  34  feet.    Bulletin  was  repainted. 

riaqunninef  La. — This  gauge  was  inspected  January  6,  1899,  at  a  stage  of  12.71 
feet.  The  observer  had  been  reading  temporary  sections  at  upper  landing  about  600 
meters  above  regular  gauge  site  since  June,  1898:  the  section  found  in  use  read  0.^ 
foot  too  low.  It  was  assumed  the  error  accumulated  since  September  6,  1898,  as  it 
was  found  correct  about  that  time  by  the  lock  engineers.  New  sections  were  boilt 
at  the  regular  site,  reading  from  8  to  15  feet  and  24  to  28  feet  vertical,  and  an  inclined 
ganji:e  from  14.2  to  24.2  feet.    Some  bulletin  plates  were  repainted. 

College  Point,  La. — ^This  gauge  was  inspected  January  7,  1899,  at  a  stage  of  10.13 
feet.  The  section  found  in  use,  6  to  11  feet,  was  0.07  foot  low ;  the  section  14  to  24 
feet  was  0.09  foot  high;  other  sections  were  practically  correct.  An  inclined  gauge 
was  built  10  to  22.2  feet,  and  the  bulletin  was  painted.  This  inclined  gauge  was 
reported  by  gauge  observer  under  date  of  April  4, 1899,  as  having  been  destroyed  by 
high  water. 

Fori  Jackson,  La.— This  gauge  was  inspected  January  13, 1899,  at  a  stage  of  3.8  feet, 
and  was  found  correct. 

On  the  return  trip  of  the  inspection  party  the  gauges  at  and  below  Mhoons  Land- 
ing were  asaiu  vinited,  the  bench  marks  examined,  and  data  collected  for  revision  of 
the  printed  descriptions.  The  gauge  records  iiave  been  corrected  in  accordance 
with  the  inspection  levels.  The  gauges  on  the  St.  Francis  and  White  rivers  were 
not  inspected,  the  rivers  having  risen  past  low- water  stages  when  the  main  river  was 
finished. 

T.'ibles  Nos.  6  and  7  give  the  maximum  and  minimum  readings  on  all  available 
gauges  for  1898  and  previous  highest  and  lowest. 

HIGU-WATEB  GAUGES. 

The  commission  maintains  182  of  these  eauj^es  between  Cairo  and  Fort  Jackson, 
La.    These  are  fully  described  in  Report  of  Chief  of  Engineers  for  1896,  page  3536. 

These  gauges  were  inspected  by  the  party  on  the  Pairol  from  Cairo  to  Greenville, 
Miss.,  during  November  and  December,  1898,  aud  from  Fort  Jackson  to  Greenville  in 
January  and  February,  1899.  All  were  repaired  or  rebuilt  aud  left  in  good  order. 
Five  new  gauges  were  erected,  designated  8*,  20^^,  51",  62%  and  90*.  The  old  fi^aages 
No.  8  and  No.  90  will  be  discontinued  and  records  continued  on  new  gauges  of  corre- 
sponding number  distinguished  as  above.  The  observers  were  supplied  with  postal 
cards  and  instructt'd  to  report  the  highest  reading,  also  to  drive  a  nail  in  gau^e  at 
hi^rhest  point  reached  by  the  water  of  this  year.  The  maximum  reading  of  the 
high  water  of  181)9  are  given  in  table  No.  8  as  far  as  reports  have  been  received,  also 
the  highest  readings  of  all  the  regular  gauges  below  Cairo.  The  high  water  of  1897 
is  also  given  for  comparison. 

BILOXI  TIDE  GAUGE. 

The  purpose  for  which  these  tidal  observations  were  undertaken  was  primarily  to 
farnisli  a  plane — ^that  of  mean  sea  level  in  the  Gulf  of  Mexico— to  which  the  eleva> 
tions  of  all  bench  marks  of  the  survey  of  the  Mississippi  River  conld  ultimately  be 
referred. 

Biloxi  Bay  was  selected  as  a  location  after  full  consideration  of  stability  of  soil, 
possible  influence  of  river  stages,  and  other  conditions.  That  the  choice  was  a  jodi- 
cious  one  is  indicated  by  subsequent  tidal  observations  near  the  mouth  of  the  river, 
made  for  a  different  purpose,  which  show  unmistakable  effects  of  the  high  stages  of 
the  river.  The  location  at  Biloxi  is  open  to  the  Mississippi  Sound  and  to  the  Gnlf , 
and  there  is  every  reason  to  regard  it  as  a  favorable  point  for  determining  the  Gulf 
level.  Tidal  observations  were  made  at  Cat  Island  in  1848-49  by  the  United  States 
Coast  Survey,  and  show  about  the  same  range  and  character  of  tides  as  appear  in 
the  present  records.  A  full  discussion  of  tidal  phenomena  of  the  Gulf  of  Mexico  by 
Mr.  William  Ferrell,  assistant,  United  iStutes  Coast  Survey,  will  be  found  in  appen- 
dix to  Report  of  the  Coast  Survey  for  1874. 
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The  BUoxi  gauM  was  located  at  the  hridge  of  what  is  now  the  Loaisville  and 
Nashyille  Rai&oad  over  Biloxi  Bay  in  Soptemher,  1881,  and  has  been  maintained 
there  during  all  the  ohBerYatlons.  A  sketch  map— plate  No.  9— shows  the  location 
of  the  Bilozi  gange  and  also  the  looations  of  the  ganges  at  Port  Eads  and  East 
Bay.  The  records  of  the  last  two  stations  have  been  obtained  through  the  courtesy 
of  MaJ.  James  B.  Qoinn,  Corps  of  Engineers,  U.  S.  A.  HydrographR  of  all  these  sta- 
tions and  that  of  the  river  gauee  at  Ked  River  Landing  are  sliown  on  Plate  8.  They 
are  given  mainly  to  show  the  characteristic  features  of  the  different  stations  regard- 
less of  absolute  elevations.  It  will  be  noticed  that  Biloxi,  representing  the  Gulf, 
has  a  different  period  of  high  water  from  the  river  station  at  Red  River  Landing. 
The  other  stations  seem  to  be  resultants  of  these  two  influences.  Especially  is  this 
noticeable  in  the  Port  Eads  record,  and  it  therefore  seems  evident  that  this  gauge 
should  not  be  used  as  a  standard  of  Gulf  level  in  comparison  with  Biloxi  during 
high  stages  of  the  river.  No  reference  will  be  made,  except  at  Biloxi,  to  absolute 
elevations  of  water  snrfaoe  at  the  different  stations,  as  it  has  been  decided  to  defer 
a  diseossion  of  this  question  until  after  the  connecting  levels  are  rerun  the  coming 
season. 

Since  the  oomplete  results  of  the  Biloxi  observations  are  now  presented  for  the  first 
time  the  following  memoranda  of  the  apparatus  need  and  methods  employed  in  the 
redaetion  are  given : 

A  self-registering  tide  gange  was  made  for  the  Mississippi  River  Commission ;  was 
designed  by  Mr.  R.  S.  Avery,  of  the  tidal  division  of  the  t Jnited  States  Coast  Survey, 
and  made  under  his  supervision  by  Fanth  &  Co.,  of  Washington,  D.  C,  earlv  in  1881. 
The  apparatus  was  similar  to  that  fully  described  and  illustrated  in  Appendix  No.  8, 
Bepoit  of  the  United  States  Coast  Survey  for  1876,  page  130.  It  consists  of  a  float 
inclosed  in  a  vertical  wooden  box  or  tube,  the  float  rising  and  falling  with  the  water 
surface,  the  water  being  admitted  to  the  box  by  a  contracted  openin<;  at  the  bottom. 
The  float  is  suspended  by  a  cord  which  passes  over  a  grooved  wheel  called  the  float 
wheel.  The  periphery  of  this  wheel  is  directly  over  the  float  box.  The  wheel  is 
mounted  on  a  steel  shaft  to  which  is  clamped  a  smaller  wheel  with  a  counterpoise 
for  the  float  attached  to  it.  The  shaft  also  carries  and  revolves  a  small  drum ;  this 
drum,  by  means  of  a  small  chain  and  pulleys,  causes  a  i;)encil  carriage  to  slide  back 
and  forth  parallel  to  the  axis  of  a  large  cylinder  on  which  is  wound  the  paper  tide 
roll,  the  cylinder  being  revolved  by  clockwork  at  a  uniform  rate.  The  coordinates 
of  the  curve  traced  by  the  pencil  on  the  paper,  which  is  in  a  continuous  roll  about 
13  Inches  wide,  is  the  iime  which  is  furnished  by  the  revolving  cylinder  moved 
by  the  doek,  and  the  heights  of  the  water  surface,  which  is  given  by  the  record- 
ing pencil  moved  by  the  float.  The  actual  rise  and  fall  of  the  tide  is  shown  on  the 
tide  roll  or  maregram  in  the  ratio  that  the  drum  bears  to  the  float  wheel,  which 
was  1:5. 

A  staff  gauge  was  also  used  in  connection  with  the  self-registering  gauge.  By 
reading  the  staff  and  noting  the  time  on  the  maregram  the  latter  can  be  referred  to 
zero  01  the  staff  gau^e,  which  Is  connected  by  levels  with  bench  marks  on  shore; 
thus  absolute  elevations  of  tide  readings  are  established.  This  apparatus  was 
installed  on  the  draw  pier  of  the  railroad  bridge  before  mentioned.  The  record  began 
in  August,  1881,  and  was  continued,  with  some  interruption  due  to  stoppages  of  the 
clock  and  other  causes,  until  June  10, 1885,  when  the  first  series  was  closed  and  the 
apparatus  shipped  to  tne  St.  Louis  office.  This  gauge  was  at  the  draw  pier,  where 
first  placed,  until  January  80,  1884,  when  it  was  moved  to  a  group  of  piles  at  the 
northwest  end  of  draw  span  when  open,  where  it  remained  to  th*^  end  of  the  first 
series;  another  gauge  was  established  at  the  same  place  for  the  second  series. 

On  June  21  and  22, 1883,  the  precise-level  party  of  the  commission  closed  the  line 
from  New  Orleans  at  Biloxi  and  established  permanent  bench  marks  on  the  west 
shore  of  the  bay.  The  8-foot  mark  of  the  staff  gauge  was  connected  with  the  bench 
marks  of  the  precise  levels  and  elevation  of  zero  of  staff  deduced  therefrom.  This 
staff  gauge  and  bench  marks  were  again  connected  by  levels  in  Januaiv,  1884.  No 
discrepanoies  were  found.  A  new  staff  was  set  at  the  new  site  with  its  zero  pre- 
sumably at  the  same  elevation  as  that  of  the  old  staff  gauge.  By  leveling  to  it  in 
June,  1884,  the  zero  of  this  new  staff  was  found  to  be  of  the  same  elevation  as  that 
of  the  old  staff  gange. 

The  self-registering  tide  gauge  selected  for  the  second  series  of  observations,  which 
began  Ootober  29, 1^5,  was  that  designed  by  A.  Stierle  and  manufactured  by  H.  Bil- 
gram,  Philadelphia^  Pa.  This  instrument  is  very  compact.  While  it  is  not  claimed 
for  it  that  the  principles  of  its  construction  are  new,  its  details  are  very  complete 
and  its  run  has  been  almost  continuous,  except  when  changing  the  paper,  since  its 
installment.  A  description  of  its  establishment^  with  illustrations  of  its  exact  loca- 
tion, also  of  the  float  box  and  a  micrometer  device  for  reading  the  staff  gauge 
designed  by  Mr.  J.  A.  Ockerson.  is  given  in  Report  of  Chief  of  Engineers  for  1896, 
page  3573.    The  vertical  scale  of  the  maregram  is  1 :  12. 

Ui  establishing  the  new  staff  gauge  in  October,  1896.  it  was  intended  to  set  its 
saro  at  the  same  elevation  as  that  of  the  former  gauge,  out  owing  to  diiorepanoiM 
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in  the  benoh  marks  ased  it  was  set  slightly  higher.  In  April.  1898,  precise-leyel  con- 
nection was  made  between  this  gange  and  all  available  bencn  marks  in  the  vicinity. 
From  the  finally  adopted  values  for  the  most  permanent  of  these  bench  marks  the 
new  staff  was  fonnd  to  be  0.056  foot  higher  than  the  former  staff  gauge. 

OBSBRVATIONS. 

The  observations  of  the  first  series  were  made  by  the  different  bridge  tenders  nntil 
Jnne,  1884,  when  Mr.  F.  B.  French,  an  assistant  from  this  office,  was  placed  in  charge 
and  remained  nntil  April  20, 1886,  when  a  bridge  tender  again  assumed  charge.  In 
the  first  series  the  time  notes  and  staff  reading  are  deficient^  except  while  Mr.  French 
was  in  charge  of  the  gange.  Interruptions  in  the  records  are  frequent.  Especially 
is  this  the  case  in  1883,  only  one  month  of  that  year  being  sufficiently  reliable  for 
use. 

The  observations  of  the  second  series  have  been  made  by  the  bridge  tender,  L.  B. 
Vanderpool,  who  is  still  in  charge  of  the  gauf  e.  The  records  of  this  series  are  very 
complete  and  satisfactory,  botn  as  regards  time  notes  and  staff  readings,  and  the 
maregram  is  practically  continuous. 

REDUCTION. 

Before  beginning  the  final  reduction  the  methods  employed  by  the  Coast  Survey 
were  examined  by  the  writer  in  the  tidal  division  of  that  office  and  have  been 
closely  followed  in  this  work. 

The  tide  roll  of  the  first  series  being  on  a  large  scale  ordiuates  were  scaled  off  at 
half-hourly  intervals.  The  record  of  the  second  series  being  on  a  smaller  scale  and 
more  regular,  on  account  of  a  better  arrangement  of  opening  in  fioat  box,  the  ordi- 
uates were  taken  at  hourly  intervals.  These  ordinates  were  tabulated.  From  them 
the  monthly  means  were  computed  and  are  given  in  Table  No.  9,  reduced  to  the 
present  staff  gange.  These  tabular  means  show  that  the  Gulf  level  is  highest  each 
year  in  the  early  fall  months.  A  comparison  of  barometer  readings  and  of  wind 
records  at  New  Orleans  and  Mobile,  which  were  the  nearest  stations  available,  failed 
to  explain  this.  On  account  of  these  inequalities  in  the  monthly  means  only  yearly 
means  have  been  used  in  deducing  the  final  value  for  mean  Gulf  level,  which  is,  as 
given  in  Table  No.  9,  6.0829  feet,  with  a  probable  error  of  ±  0.0114  foot,  computed 
from  five  yearly  means.  A  description  is  given  herewith  of  the  bench  marxs  at 
Biloxi  Bay  and  their  elevations  with  reference  to  the  zero  of  the  present  staff  gauge. 

The  so-called  preliminary  value  of  mean  Gulf  level  heretofore  used  in  this  oflaoe 
was  derived  from  the  records  of  this  gauge  during  the  period  from  May  28  to  Octo- 
ber 13,  1882.  This  period  was  selected  as  being  presumably  free  from  the  disturb- 
ing influences  of  northerly  winds.  This  value  reads  6.401  feet  on  the  present  gange, 
and  is  0.318  foot  higher  than  the  final  value.  The  difference  between  the  prelimi- 
nary and  final  value  arises  mainlv  from  the  fact  that  during  the  months  used  in 
obtaining  the  preliminary  value  tne  Gulf  level  is  always  higher  than  the  mean  of 
the  year. 

The  value  for  mean  Gulf  level  used  by  the  Coast  Survey  was  derived  in  that  oflSce 
from  records  of  the  same  gauge  covering  a  lonjp^er  period  in  1882  and  part  of  1881. 
This  value  reads  on  the  present  gange  6.176  feet,  and  practically  agrees  with  the 
value  found  for  the  same  period  by  the  final  reduction.  The  Coast  Survey  offer,  as 
a  rough  estimate  of  the  probable  error  of  this  value,  26  millimeters.  See  Report  of 
the  Coast  Survey  for  1887,  page  198,  for  fhrther  details. 

It  is  apparent  from  the  foregoing  that  there  is  no  real  conflict  between  the  difiPer- 
ent  values  of  mean  sea  level  at  Biloxi;  the  discrepancies  arise  from  the  fact  that 
different  periods  of  time  were  used  in  deducing  these  values.  The  value  here  given 
as  final,  being  deduced  from  five  complete  years,  seems  entitled  to  the  greatest 
weight,  its  probable  error  being  about  3^  millimeters  as  against  an  estimate  error 
in  the  Coast  .Survey  value  of  25  millimeters. 

A  hydrograph  sheet  is  appended,  plate  8,  showing  monthly  means  for  each  year 
and  the  final  mean  drawn  as  a  horizontal  line. 

COMPREHENSIVE  HTDROGRAPH. 

A  comprehensive  hydrograph  of  the  main  river  and  tributaries,  plotted  to  a  small 
scale,  for  a  period  of  28  years,  has  been  commenced  and  is  about  half  completed.  It 
has  been  temporarily  laid  aside  for  more  pressing  work. 

PHYSICAL  DATA. 

The  party  on  the  Patrol  repaired  and  reestablished  range  hubs  and  signals  at  the 
regular  discharge  sections  on  the  main  river.  A  new  section  was  selected  and  laid 
out  at  Thebesi  uL,  about  46  miles  above  Cairo.    The  only  rivor  disohftrge  : 
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mento  made  fhis  year  were  ten  on  the  St.  Francis  Kiyer  about  15  miles  above  its 
mouth,  at  a  stage  of  about  13  feet  above  extreme  low  water.  While  on  the  gauge- 
inspection  trip  the  party  on  the  Patrol  also  examined  many  of  the  permanent  marks 
of  the  general  survey,  in  some  cases  replacing  old  stone  marks  with  tile  and  pipe 
benchmarks;  the  elevations  were  determined  and  noted  for  future  reference. 

OFFIOB  PUBLICATIONS. 

The  following  pamphlets  have  been  prepared  and  printed. 

Stages  of  the  Mississippi  River  and  Tributaries,  for  188%  containing  the  daily 
readings  of  34  stations  on  the  main  river  and  24  ou  the  tributariHM.  This  also  con- 
tains, descriptions  of  gauge  bench  marks  and  elevations  of  ganjfe  zeros  and  extreme 
high  and  low  readings  on  these  gauges  to  date.  Records  of  three  stations  on  the 
Upper  Mississippi— Rock  Island,  Nashville,  and  Burlington— were  added  this  year. 

Uigheet  and  Lowest  Annual  Stages  of  the  Mississippi  River  and  Tributaries,  to 
1886.  This  gives  also  elevations  of  gauge  zeros  and  distances  from  Cairo  of  all  sta- 
tions.   This  pamphlet  contains  33  pages. 

Descriptions,  Elevations  and  Geodetic  Positions  of  Permanent  Marks,  Cairo,  IlL^ 
to  St.  Paul,  Minn.,  Survey  of  the  Mississippi  River.  This  pamphlet  contains  about 
SOOpages. 

The  monthly  reports  of  operations  of  the  secretary  of  the  commission  have  been 
prepared  and  printed  with  the  reports  of  the  district  officers. 

The  proceedings  of  the  seventy-fourth,  seventy-fifth,  and  seventy-sixth  sessions  of 
the  commission  have  been  printed,  as  have  also  the  projects  of  secretary  and  district 
offleers,  acted  on  at  those  sessions. 

A  pampliiet  of  instructions  for  field  work  of  triangulation,  precise  levels,  topog- 
raphy and  hydrography,  gauge  inspections,  and  discharge  measurements  was  pre- 
pared and  printed. 

The  professional  records  of  the  commission,  comprising  field  notebooks,  maps,  boat 
drawings,  and  manuscripts,  have  been  cared  for  and  the  card-index  system  kept  up. 

I  desLre  to  acknowledge  the  very  able  assistance  of  Mr.  F.  F.  Axtell  during  the 
year,  and  also  that  of  Mr.  E.  J.  Thomas  and  Mr.  W.  0.  Lemen  during  part  of  the 
year.  These  gentlemen  have  been  most  unremitting  in  their  attention  to  and  interest 
in  the  work  of  this  division. 

Very  resx>ectfully,  your  obedient  servank  _ 

^  KIVASTUIXT, 

A$9i9iant  Engimmr. 
Capt.  Mason  M.  Patrick, 

CforpM  of  Engineers,  U,  8.  A,, 

S^oretary  Mi§$i$Hppi  Siver  CammiiHim, 
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Tablb  No.  8. — MtuHmumreadinga  of  flood  of  1899  on  high-water  and  regular  gangei,  MU' 
eiseippi  Biver,  Cairo,  III,,  to  Fort  Jaokson,  La,;  aleo  thoBe  of  1897  for  oompturieon. 
[Nora.— All  ganffes  were  road  at  or  near  the  flood  stage.  Some  were  read  before  the  orest  was  reached ; 
these  are  indicated  bv  *  in  elevation  colamn.  In  such  oases  the  reading  given  is  obtained  by  interpo- 
lating the  value  of  the  rise  after  the  first  readings  were  made.  The  ooxrection  was  in  each  case 
dednced  trcm  the  nearest  regular  ganga.  Whtsre  gauge  numbers  and  readings  sre  omitted,  no  reports 
have  yet  been  received.] 


Hame  of  gauge. 


Distance 
from 
Cairo. 


Date  of  highest  read- 
ing, 1899. 


Begular 

gauge 

readings. 


Maximum  elevation 

above  Memphis 

datum. 


Flood  of     Flood  of 
1899.  1807. 


Differ, 
ences 
compared 


npan 
with 
1897. 


Cairo 

179 

Belmont 

177 , 

175 

174 

New  Madrid 

170 

168 

1«5 

1«3 , 

161 , 

Cottonwood  Point .... 

168 

153 

15*2 

Fulton 

150 

149 

148 

147 , 

145 , 

142 

Memphis , 

141 

140 

188 

137 , 

186 

186 

134 , 

M  huon  Landing , 

IXi 

131 

130 , 

129 

128 

Helena , 

126 

125 , 

124 

123 

122 

121 

120 

SiindowfT  Landing 

118 

117 

116 

115 , 

114 

Montli  of  White  River 

112 , 

111 , 

110 , 

109 

108 

107 

106 , 

105 

Arkansas  City 

104 

103 

102 

101 

100 

99 , 

98 

Oreenville , 

97 

96 

06 

04 


MOu. 
0.0 
17.8 
2L3 
38.5 
44.3 
49.8 
70.3 
78.8 
84.8 
99.3 
109.3 
118.5 
123.0 
135.0 
161.8 
167.6 
175.4 
180.1 
186.3 
102.3 
197.8 
208.0 
225.6 
280.0 
236.0 
239.6 
249.6 
256.8 
261.8 
266.8 
27L0 
2n.8 
280.6 
289.6 
293.5 
297.8 
301.5 
806.6 
817.8 
823.6 
829.8 
884.6 
889.0 
842.6 
846.8 
852.7 
862.0 
866.8 
871.8 
878.0 
883.6 
893.2 
898.6 
401.8 
408.0 
412.0 
416.8 
421.6 
427.0 
432.6 
438.3 
444.8 
449.6 
456.6 
450.0 
463.6 
467.0 
473.3 
478.3 
482.5 
487.0 
489.8 
406.8 


Apr.  2.. 
Apr.  — . . 
Apr.4.. 


Feet, 
46.24 


42.0 


Mar.  29-31,  Apr.  1. 

Mar.  22 

Mar.30 

Apr.6 

Mar.»l-Apr.8.... 
Apr.2 


86.10 


Apr.5-7 

Mar.30-Apr.a-4.7-8 

Aj)r.2-8 

Mar.  29 

Apr.  1,3-4 

Apr.7 

Mar.31 

Apr.lO 

Mar.30-Apr.  1 

Mar.  29,  Apr.  8 


36.45 


Apr.2.... 
Apr.  1-11  . 
Mar.  25... 
Apr.  5-6.. 


36.20 


Apr.  7-12. 
Apr,  6^.. 


Apr.  7-14. 


88.0 


Apr.  10-14  . 
Apr.  13  .... 


Apr.  12-15  . 


46.75 


Apr.  10-14. 


Apr.  3 

Apr.  20 

Apr.  12-16  . 
Apr.  11-12  . 
Apr.  10-16  . 


44.3 


Apr.  16  .... 
Apr.  14-16  . 
Apr.  15-16  . 
Apr.  15.... 
Apr.—  .... 

do 

Apr.lO  .... 
Apr.  12.... 
Apr.  15-17  . 
Apr.  16-17  . 
Apr.  15-19  . 
Apr.  15-20 . 

Apr. — 

Apr.  17-20  . 
do 


48.49 


48.6 


Apr.  17-20  . 
Apr.  15-19  . 


Apr.l7^ 

Apr— 

Apr.lg-19 

Apr.  18 

Apr.ia-20 

•Correction,  +1.0. 


43.0 


Feet. 
823.95 
317.3 
315.72 
8U.4 
807.1 
805.2 
298.60 
206.8 
292.4 
284.4 
279.8 
275.4 
273.99 
269.3 
256.6 
254.2 
250.  32 
24^2 
245.2 
243.0 
241.2 
236.46 
227.7 
226.04 
223.2 
221.7 
220.7 
213.20 
211.2 
209.1 

f  209.0 
206.35 

f207.3 
201.2 
202.0 
198.0 
197.0 
196.6 
19L6 
189.4 
187.8 
186.1 
183.4 
181.6 
181.0 
178.26 
176.6 
173.6 
172.2 
169.1 
167.3 
164.09 
162.4 
161.5 
160.3 
159.0 
158. 28 
156.6 
155.6 
153.8 
151.91 
149.2 
148.2 
146.6 
144.6 
144.0 
143.2 
140.7 
137.87 
•  187.8 
186.4 
186.8 

ua.4 


FMt. 

820.4 
82L4 
81&7 
814.2 
809.7 
808.0 
802.0 
800.8 
296.8 
288.0 
283.8 
278.8 
276.8 
273.0 
260.2 
258.8 
252.0 
261.2 
247.5 
246.7 
243.8 
238.4 
229.8 
228.6 
225.1 
222.0 
218.2 
216.4 
213.6 
21L8 
210.8 
210.0 
200.6 
206.6 
205.0 
S04.6 
203.2 
200.6 
106.2 
103.2 
190.0 
180.4 
186.8 
1848 
183.1 
18L1 
178.6 
176.6 
175.1 
172.6 
170.4 
168.0 
166.2 
165.8 
164.0 
162.0 
162.4 
160.6 
169.7 
157.0 
155.2 
152.4 
15L6 
148.6 
148.2 
147.8 
147.0 
144.0 
141.6 
140.6 
180.7 
188.6 
186.0 


FuL 
-^46 

—2.08 

—2.8 

—2.6 

—2.8 

-4.21 

-4.5 

—8.0 

—8.6 

-4.0 

—8.4 

-2.81 

—8.7 

—3.6 

—4.1 

—2.58 

-3.0 

—2.3 

-2.7 

—2.6 

—2.0 

—1.6 

—2.46 

— L9 

—1.2 

-2.6 

—2.2 

—2.4 

-2.7 

— L8 

—3.65 

-a.2 

-5.4 
-3.0 
-6.7 
-6.8 
-6.0 
-8.7 
—8.8 
—8.6 
-8.8 
—8.4 
-8.8 
—11 
—2.85 
-8.0 
-2.9 
—2.9 
—3.4 
—8.1 
—3.91 
—3.8 
-8.8 
—3.7 
—8.9 
—4.12 
-4.1 
—4.1 
-8.7 
—3.29 
-3.2 
—3.4 
—2.0 
•  —8.7 
-«.d 
-3.8 
—3.8 
-8.78 
-^2 
-8.8 
-8.3 
-4.» 
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Tablb  1^0.  S.— Maximum  readings  of  flood  of  1899  on  high-toaierf  etc.— Continued. 


Name  of  gauge. 


DiRtance 
from 
Cairo. 


Date  of  higheet  read- 
ing, ISM. 


Regular 

gaa^e 

readinga. 


Maximmn  elevation 

above  Memphis 

datam. 


Flood  of    Flood  of 
1897. 


Differ, 
enoes 
compared 
with 
1897. 


93 

92 

91 

91A. 

90A 

90 

89 

88 

87 , 

86 , 

Lake  Providence ... 

85 

84 

83 

82 , 

81 

80 

79 

78 

77 

78 

Viokshurg 

75 

74 

73 

71 

69 

67 

St.  Joseph 

66 

64 , 

63 

62 

62A 

60 

Natchez 

68 

67 

56 

54 

50 

49 

Red  JUver  Landing 

42 , 

Bayon  Sara , 

41 

40 

88 

Baton  Rouge 

83 7 , 

Plaqnemine , 

32 , 

Donaldson ville  .  — 

27 

25 

College  Point 

24 

22 

21 , 

19 

17 

15 

Carrollton 

14 

13 

n , 

10 

9 , 

8 

7 

6 

4 

8 

2 

Fort  Jaokson 


MiU$. 
50L0 
505.5 
510.5 
510.8 
517.0 
517.0 
522.5 
525.8 
531.5 
537.5 
542.3 
546.5 
552.3 
556.5 
561.8 
668.0 
573.5 
578.0 
583.6 
588.5 
593.5 
509.3 
602.8 
607.5 
612.5 
622.0 
633.0 
642.8 
648.3 
656.8 
663.8 
680.8 
685.5 
687.5 
694.0 
700.3 
711.3 
716.0 
720.6 
781.0 
751.5 
756.0 
765.3 
769.0 
784.8 
794.5 
799.8 
80:^5 
808.0 
817.0 
833.8 
850.0 
8.M.1 
859.8 
885.4 
889.8 
900.3 
904.5 
910.6 
919.8 
925.5 
934.3 
943.5 
953.0 
957.0 
968.0 
973.5 
983.5 
989.3 
993.0 
999.0 
1,008.8 
1,013.0 
1,019.0 
1,023.8 
1,029.0 
1,039.0 


Apr.  18  20  . 
Apr.  17-20  . 
Apr.  18  .... 

do 

Apr.  17-18  . 
Apr.  16-21  . 
Apr.  21-22  . 


Feet. 


Apr.l8 

do 

Apr.  16-21 

Apr.  17-18 

do 

Apr.l8 

Apr.20 

do 

Apr.  21 

Apr.20 

do 

.....do 

Apr.  19-22 

Apr.  17-23 

Apr.l8 

Apr.  18-22 

Apr.18 

Apr.  18-22 

Apr.22 

Apr.  19-22 

Apr.21-24 

Apr.  24 

do 

Apr.15 

Apr.  123 

Apr.22-23 

Apr.  21-25 

Apr.2:i-25 

Apr.2l 

Apr.23 

Apr.  20-22 

Apr. — 

Apr.22 

Apr.  23-26 

Apr.  22-27 

Apr.22 

Apr.21,23 

Apr.24--Jri 

Apr.  21-26 

Apr.  20-21 

Apr.  19-20 

Apr.  2 1-2-2. 25-27. 

Apr.  21-28 

Apr.  16-20 

Apr.  21, 25 

Apr.2l 

do 

do 

do 

do 

Apr.20 

Apr.  21-22 

Apr.  21 

. do 

Apr.22 

Apr.21 

,..:.do 

do 

Apr.  20-22, 24, 25. 

Apr.21 

do 


41.65 


43.25 


46.15 


Apr.21.... 
do 

Apr.  20-21  . 
Apr.  18-21  . 
Apr.  19-20  . 
Apr.21  .... 


43.30 


86.7 


33.7 
80.*  i" 


27.50 
"23.' ii" 


16.0 


130.9 
130.0 
127.7 
127.6 
125.9 
125. 9 
124.0 
122.7 
121. 15 
119.5 
118.14 
117.65 
115.5 
113.77 
112.55 
109.00 
107.43 
106.26 
105. 3 
]0:(.20 
101.9 
lOU.  21 
99.0 
98.4 
95.6 
9L5 
87.1 
84.2 
82.86 
80.00 


76.8 
75.43 
75.05 
72.1 
69.91 
67.6 
66.9 
65.4 
a6L7 
56.9 
65.4 
54.02 
53.0 
60.4 
47.0 
47.62 
46.2 
46.7 
44.6 
40.63 
88.0 
88.03 
87.0 
83.845 
83.55 
31.7 
81.26 
30.1 
28.8 
28.2 
26.2 
25.22 
24.8 
23.78 
21.8 
21.0 
19.4 
18.8 


6.975 


16.8 
16.5 
15.1 
14.7 
14.2 
13.105 


Feet. 
184.8 
133.8 
181.2 


129.0 

127.6 

125.8 

123.8 

122.3 

121.0 

119.9 

117.9 

116.4 

115.4 

112.2 

110.9 

109.8 

109.2 

108.0 

107.0 

105.4 

108.2 

102.6 

99.7 

96.5 

92.4 

88.7 

87.6 

84.4 

82.6 

8L6 

79.9 


76.2 

73.6 

71.5 

70.8 

69.3 

66.3 

63.2 

62.8 

60.0 

60.0 

57.5 

55.5 

54.6 

53.3 

53.2 

50.6 

47.6 

44.5 

44.2 

43.0 

89.1 

38.9 

86.7 

86.1 

34.7 

83.1 

82.0 

30.2 

28.9 

27.2 

26.95 

24.0 

23.8 

21.0 

20.4 

19.4 

19.1 

18.1 

16.9 

15.9 

15.5 

14.8 

18.8 


Feet 
—3.9 
-3.8 
—8.6 


—3.1 

—3.6 

—3.1 

-2.6 

—2.8 

—2.86 

-2.  25 

—2.4 

—2.63 

—2.8 

—3.2 

—3.5 

—.3.55 

—3.9 

—4.8 

—5.1 

—5.19 

—4.2 

—4.2 

—4.1 

—5.0 

-5.3 

—4.5 

—4.64 

-4.4 


6.5 
4.47 


-4.1 

-3.69 

—3.9 

—3.9 

-5.9 

—4.6 

—6.8 

—6.9 

—6.88 

-6.1 

—7.1 

—7.6 

—7.08 

—7.1 

—7.5 

-6.1 

—6.97 

—6.5 

—6.17 

—6.0 

—6.2.55 

—6.35 

—5.0 

—4.84 

—4.6 

—4.3 

—3.8 

—4.0 

-.3.  C8 

—2.9 

—3.17 

—2.2 

—2.3 

— L6 

— L6 


—1.3 
-0.4 
—0.8 
—0.8 
—0.6 
—0. 195 


a  Correction,  +0.4S. 
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Eigheti  gauge  readings,  trihutarisB,  1899  {to  May  tS,  1899), 


Station. 


filver. 


Date. 


readiug, 


Prior  to  1899. 


Gauge 
FtiitUiiig. 


St.  Louis 

Little  Rook 

l/urbre  Lauding 

Kanhville 

Ciociuuati 

Louisville  (Upper) 

Louisville  (Lower) , 

Paducah 

Camdeu 

Fulton,  Ark 

Garland 

Shreveport 

Alexandria 

St.  L.,  L  M.  &  8.  Ry.  Bridge. 

Chattanooga 

Florence 

Jacksonport 

Clarendon 


Missistippi.. 
Arkansas.... 
Atehafalaya . 
Cumberland  . 

Ohio 

do 

do 

do 

Ouachita  .... 

Red 

do 

....do 

do 

St.  Francis... 
Tennessee  ... 

..    do 

White 

do 


Apr.27 

May  11 

Apr.  25-28-. 

Feb.  11 

Mar.8 

Mar.  10 

.....do 

Apr  4.^  .... 
Jan.  17-18... 

Jan.  17 

.....do 

Jan.  24 

Jan.  27 

Apr.  11-15.. 

Mar.  22 

Mar.  20 

May  18 

Jan.  24-25... 


Feet. 
25.60 
25.00 
41. 00 
40.00 
67.2 
82.80 
68.30 
43.8 
80.10 
22.55 
24.10 
15.60 
18.20 
80.3 
40.0 
25.20 
28.90 
28.90 


FMt 

85.96 

8L20 

50.95 

65.30 

71.06 

46.60 

72.00 

64.25 

46.0 

85.75 

28.50 

85.70 

88.25 

4L6 

54.0 

82.  JO 

33.35 

36.63 


1892 
1892 
1897 
1882 
1884 
1884 
1884 
1884 
1882 
1876 
1894 
1892 
1892 
1897 
1875 
1897 
1890 
189U 


Tablb  No.  9. — Mean  readings  of  Biloxi  self-registering  tide  gauge  referred  to  zero  of 

staff  gauge. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1881 

1882 

5.912 
6.485 

6.010 

6.084 

6.334 

6.247 

6.236 

6.160 

1883 

1884    

5.684 
6.698 

6.936 
6.698 

6.066 
6.028 

6.100 
6.055 

6.226 
6.053 

6.723 

1885 

6.676 

1895 

1890 

6.529 
6.760 
6.722 
6.756 

6.500 
6.885 
6.788 
6.787 

6.620 
6.107 
6.036 
5.868 

6.061 
6.226 
6.582 

6.274 
6.030 
6.876 

6.360 
6.983 
6.106 

6.239 

1897 

6.263 

1898 

6.864 

1890 

„ 

Means  a 

5.7216 
6.6927 

5.7632 
6.7601 

5.0584 
6.8040 

6. 0338 
6.0325 

6. 1072 
6.0985 

6.1822 
6.1607 

6.1406 

Means6 

6ul496 

Year. 

Aug. 

Sept. 

Oct. 

Not. 

Deo. 

Animal 
niouiis. 

Grand 
means. 

1881 

•     6.493 
6.565 

6.716 
6.561 

6.108 
5.881 

6.835 
6.560 

1882    

6.276 

6. 1370 

1883 

1884 

6.030 

6.645 

6.591 

5.849 

5.905 

e 6. 0367 

1885 

1895 

6.492 
6. 321 
6.  5.'}0 
6.295 

5.946 
6.470 
6.146 
6.234 

6.634 
5.905 
5.886 
6.633 

]  896 

6.975 
5.958 
6.423 

6.456 
6.476 
6.815 

6.0674 
6. 1015 
6.0720 

1897 

1898 

1899 

Means  a  •  ■•■..•■■■■•■«•.■■.. 

6.1342 
6.1842 

6. 5914 
6.5748 

6. 4590 
6. 5009 

6. 1160 
6.0984 

5.7778 
6.7674 

6.  (>829 

Means  6 

6.0712 

a  Derived  from  the  monthly  means  for  the  years  1882, 1884, 1806, 1897,  and  1898,  and  the  monthly  mean 
for  January,  1885. 
b  Derived  from  all  records  given  abort. 
0  Record  for  January,  1885,  was  used  in  computing  annual  mean  for  1884. 

IfoTB.— Final  value  of  mean  Gnlf  level,  derived  as  above,  is  6.0820  feet,  with  a  probable  error,  oooi' 
puted  from  the  yearly  means,  of  ±  0.0114  foot. 

BILOXI  STAFF  GAUGS  AND  BENCH  MARKS. 

Standard  staff  ganffe  of  Biloxi  tidal  observations  is  nailed  to  piling  at  northwest 
end  of  drawspan,  when  open,  of  railroad  bridge  over  Biloxi  Bay.  The  staff  is 
gradnated  in  feet  and  tenths  from  zero  to  12  feet  and  reads  by  means  of  a  micro- 
meter attachment  to  hnndredtliw  of  a  foot.     This  Ktaff  was  set  in  Octoberi  1895. 

The  final  valae  of  mean  Oalf  level  reads  on  this  gauge  6.0820  feet. 
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BXNCH  MABKS. 

P.  B.  M.  19  (U.  8.  Coast  and  Geodetic  Surrey  HO  is  225  meters  west  of  the  west  end 
of  Biloxi  Bav  Bridge.  It  is  30  meters  sonth  of  toe  center  of  track  of  the  Lonisville 
»nd  NashTilie  Railroad.  The  B.  M.  is  a  cross  cut  on  the  top  of  the  marking  stone, 
set  in  the  ground.  The  top  of  the  stone  has  been  splintered  off  in  places  and  the 
copper  bolt  is  gone.    Pine  trees  near  the  stone  are  marked  with  five  narrow  blazes. 

Klevation  above  zero  of  gauge,  11.939  feet. 

P.  B.  M.  19  A  is  on  top  of  stone  monument  upon  which  P.  B.  M.  19  was  established. 
The  B.  M.  is  a  cross  cut  on  comer  of  stone  nearest  the  bay. 

Elevation  above  the  zero  of  gauge.  11.770  feet. 

Coast  and  Oeodetic  Survey  P.  B.  M.,  Ei,  is  near  the  east  end  of  Biloxi  Bay  Bridge 
and  about  68  meters  south  of  the  LouisYiUe  and  Nashville  Railroad  track,  in  toe 
yard  of,  and  near  the  northwest  comer  of  the  frame  house  owned  and  occupied  by, 
the  Rey.  J.  B.  Walker.  The  B.  M.  is  the  bottom  of  the  square  cavity  cut  in  the  top 
of  the  marble  stone  marking  the  point.  The  stone  is  6  by  4  inches  on  top,  projecting 
about  1  inch  above  ground,  and  has  the  letters  U.  S.  C.  S.  cut  upon  the  top.  Distance 
from  center  of  bench  to  brick  pier  under  northwest  comer  of  house,  0.8  mile. 

Elevation  above  zero  of  gauge,  21.803  feet. 

B.  M.  "A,''  is  top  of  iron  strap  on  floor  (at  level  of  floor  of  cable  house)  at  west  end 
of  drawspan  of  Biloxi  Bay  railroad  bridge.  B.  M.  is  marked  by  letter  A  cut  in  strap 
and  is  at  apex  of  the  letter.  It  is  26  inches  northwest  from  northwest  comer  of  base 
of  the  northwest  end  strut  of  the  drawspan,  when  closed,  and  is  32  inches  east  of 
door  of  cable  house.  It  is  on  the  east  end  of  top  of  strap.  The  strap  is  2  inches 
wide  and  the  top  surface  is  16  inches  long. 

Elevation  above  zero  of  gau^e,  12.050  feet. 

B.  M. "  B,"  is  upper  edge  of  iron  plate  at  angle  in  the  line  of  piling  near  gauge 
bouse.  Marks  are  out  thus  /T\  in  the  bron,  and  the  letter  B  is  cut  in  plank  near 
theB.M. 

Elevation  above  zero  of  gauge,  11.657  feet. 

B.  M.  '*C,"  is  upper  edge  of  iron  plate  encasing  concrete  of  center  pier  of  draw- 
span  of  the  Biloxi  Bay  Bridge  (on  Louisville  and  Nashville  Railroad).  It  is  at  the 
extreme  north  end  and  is  marked  by  a  cold  chisel  out.  A  mark  thus  (j^o)  is  out  in 
concrete. 

Elevation  above  zero  of  gauge,  7.144  feet. 


Appendix  1  G. 

BSPOBT  OF  MB.  THOMAS  MIDDLSTON,  ASSISTANT  ENGimCER,  ON    RKPAIR8  TO  PLANT 
AND  CONSTRUCTION  OF  NBW  PLANT. 

St.  Louis,  Mo.,  May  SI,  1899, 

Captain  :  I  have  the  honor  to  submit  my  annual  report  upon  the  work  of  this 
department,  which  consists  of  designing  new  plant,  the  preparation  of  drawings 
and  specifications  for  same,  the  determination  and  designing  of  repairs  to  dredging 
plant,  and  the  supervision  of  the  construotion  of  new  and  repairs  to  existing  plant. 

Dredge  Alpha. — The  record  of  this  dredge  for  the  last  dredging  season  was  not  a 
very  enoouraging  one.  Shortly  after  going  into  the  field  the  pump  runner  became 
loose,  and  the  spare  shaft  and  runner  had  to  be  put  in.  Later  on  the  engine  gave 
considerable  trouble  from  hot  bearings,  and  a  critical  examination  showed  that  the 
last  crank  had  twisted  slightlv  on  its  pin,  and  consequently  one  part  of  the  shaft 
WAS  not  in  line  or  running  truly  with  the  other  parts.  This  shaft  is  of  the  built-up 
typo,  and  constant  hard  work  and  possibly  expansion  from  heated  crank  pins  had 
allowed  the  last  crank,  through  which  all  the  work  was  passing,  to  give  way.  The 
shaft  was  taken  apart,  a  new  crank  pin  made,  the  cranks  pressed  on  again  and  the 
shaft  carefully  trued  up  in  all  its  bearings.  Subsequently  the  dredge  was  operated 
without  further  trouble,  but  owing  to  the  comparatively  high  stage  of  the  river  she 
was  withdrawn  from  service  and  laid  up  in  winter  quarters  at  the  end  of  October. 
It  is  now  nearly  six  years  since  this  boat,  which  has  a  wooden  hull,  was  launched, 
and  the  seams  have  become  so  soft  that  it  will  be  necessary  to  haul  her  out  of  the 
water  at  the  earliest  opportunity  to  have  her  overhauled  and  recalked. 

Dredge  Beta.-— AX  the  close  of  .June,  1898,  this  dredge  was  in  the  Governnient  dry 
dock  at  Keokuk,  Iowa,  under<;oing  alterations  with  the  obect  of  reducing  the  draft 
to  4  feet,  improving  the  machinery,  and  providing  the  Requisite  cabin  accommoda- 
tions to  enable  her  to  care  for  her  own  crew. 

The  contraetors  for  altering  the  hull  by  the  addition  of  side  extensions  and  the 
remodeling  of  the  bow  and  stern,  were  behindhand  in  the  completion  of  their  work. 
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and  it  waa  not  until  September  16  that  the  Beta  was  ready  to  be  taken  ont  of  dock. 
In  the  meantime  a  large  amount  of  work  had  been  done  by  hired  labor,  inclading 
the  installing  of  the  two  16-inoh  pressnre  pumps  for  Jet  agitation,  electrtc-lighi 
engine  and  generator,  and  three  steam  capBtans ;  the  removal  of  the  filters  from  aner 
hold  to  forward  of  main  engines;  the  changing  of  feed  and  filter  pumps  to  more 
convenient  locations;  the  remodeling  of  the  pipe  system  incident  to  changes  of 
machinery ;  the  alteration  of  deck  houses,  etc.  Much  of  the  work  of  alteration  had 
to  be  delayed  until  the  dredf^e  arrived  at  St.  Louis,  owing  to  the  necessity  for  keep- 
ing the  draft  as  light  as  possible  on  account  of  low  water.  After  meeting  with  con- 
siderable dilficnlty  from  this  cause,  the  Beta  arrived  at  St.  Louis  October  14;  the 
balance  of  the  work  was  at  once  undertaken.  This  consisted  of  erecting  steam 
winches  and  spud  lifbing  cylinder,  pipe  fitting,  plumbings,  electric  lighting,  the  build- 
ing of  cabins,  etc.,  together  with  tne  contractors'  unfinished  work  on  hull  and  dis- 
charge mains  from  pumps.  The  Beta  was  practically  completed  by  December  25, 
1898,  and  was  sent  to  winter  quarters  with  the  fleet  at  Memphis,  to  await  a  favoi^ 
able  opportunity  for  undergoing  a  test  before  taking  the  field  next  season. 

Dredge  Gamma, — The  records  show  that  the  interruptions  which  ooonrred  while 
dredging  arose  from  minor  causes,  namely:  the  cloggin|^  of  injection  and  feed  pipes, 
the  loosening  of  valve  seats  in  air  pump,  and  the  breaking  of  a  collar  on  valve  stem 
of  air  pump.  The  low  pressure  piston  head  of  jet  pump  also  broke,  but  the  dredg- 
ing was  continued  without  the  Jet  agitator  until  the  repair  was  completed.  The 
main  pumping  machinery  appears  to  have  worked  satisfactorily,  but  it  was  evident 
to  wani  the  close  of  the  season  that  the  efficiency  of  the  pump  was  materially  reduced. 

Dredge  Delta, — The  record  of  the  Delta  for  the  dredging  season  of  1898  indorses 
the  opinion  already  formed  and  expressed  by  me  in  my  last  annual  report,  namely, 
that  a  mechanical  a^tator  of  this  design  was  not  suitable  for  the  snaggy  condition 
of  the  Mississippi  River  and  would  always  be  a  source  of  interruption  and  delay  to 
continuous  dredging.    An  examination  of  the  daily  reports  shows  that  the  stop- 

Sages  arising  from  breakages  to  the  agitator  amounted  to  34  per  cent  of  the  total 
raging  time,  while  the  stoppages  from  all  other  sources,  including  packing  of 
main  engine,  the  parting  of  pipe-line  connections,  the  breaking  of  hauling  cables, 
etc.,  were  only  about  11  per  cent.  The  continued  trouble  experienced  by  the  part- 
ing and  loss  of  the  driving  chain  of  agitator  forced  the  conclusion  that  it  would  be 
necessai^  to  abandon  the  open-link  type  and  adopt  a  pin-connected  chain  in  its 
place.  Designs  were  accordingly  prepared  for  chains  with  cast-steel  links,  hard- 
steel  pins,  and  bushes.  The  agitator  is  also  undergoing  some  alterations  and  sub- 
stantial repairs,  which  will  reduce  the  stoppages  to  those  incident  to  the  picking 
up  of  snags  and  clogging  with  drift.  In  other  respects  the  dredge  compares  most 
favorably  with  any  in  the  fleet. 

Dredge  EpBilon.—So  far  as  the  actual  field  work  is  concerned,  this  dredge  shows  an 
excellent  record,  the  delays  from  all  causes  being  less  than  8  per  cent  of  the  total 
dredging  time.  These  delays  arose  partly  from  the  breaking  of  head  cables,  the 
parting  of  pipe  line  at  rubber  connections,  and  the  adjusting  of  engine  governor, 
and  partly  from  hot  slides  on  main  engine.  During  the  season,  however,  a  break  in 
one  side  of  the  pump  casing  was  developed,  and  examination  showed  that  the  metal, 
which  was  originally  1^  inches  thick,  had  worn  completely  through.  The  pump 
was  repaired  temporarily  during^  a  period  of  high  water,  and  fortunately  did  not 
interfere  with  dredging  operations.  This  matter  is  considered  later  on  in  this 
report. 

Dredge  Zeta.^The  Zeta  went  into  the  field  with  the  mechanical  agitator  ready  for 
operation,  but  as  the  efficiency  tests  had  demonstrated  its  unreliability,  the  dndge 
had  been  fitted  with  a  water-jet  agitator,  centrifugal  pump,  and  engine  similar  to 
those  on  the  sister  dredge  Epiilon, 

The  old  trouble  was  experienced  in  keeping  the  agitator  to  its  work,  and  prac- 
tically it  remained  idle  the  greater  part  of  the  time  wnile  the  water  jet  was  used. 
As  this  device  was  a  very  inefficient  means  of  loosening  the  material  to  be  dredged, 
and  its  use  involved  much  delay  in  attempting  to  keep  it  in  working  order,  the 
engine  and  machinery  were  removed  while  the  Zeta  was  waiting  for  a  lower  stage 
of  water.  With  this  exception  the  performance  of  this  dredtre  was  ver^  similar  to 
that  of  the  JKpsilon.  the  delays  in  actual  dredging  time  arising  principally  from 
causes  outside  of  tne  dredging  machinery  proper,  such  as  the  separating  of  pipe 
line  at  rubber  connections,  breaking  bead  cable,  clearing  out  suction  head.  etc. 

Dredging  pumps, — It  was  a  matter  of  surprise  to  find  that  the  pump  casing  of  the 
Epeilon  had  actually  worn  throngh  a  thickness  of  H  inches  of  metal  before  the 
expiration  of  her  first  season's  work,  and  after  the  dredges  were  all  in  winter  quar- 
ters the  pumps  were  taken  apart  and  a  careful  examination  of  their  interior  condi- 
tion was  made.  The  makers  of  the  double  suction  pumj)s  on  the  Gamma,  Epeilon, 
and  Zeta  evidently  expected  the  wearing  action  of  tne  sand  to  be  most  severe  on  the 
periphery  of  casing  and  the  lip  of  the  discharge  entrance;  extra  thickness  of  metal 
was  put  at  these  places  to  provide  for  this  anticipated  need.  A  form  of  pump  was 
adopted  which  made  it  impracticable  at  any  reasonable  cost  to  fit  the  oadngs  with 
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renewable  liners  where  it  was  supposed  such  provision  would  be  required,  and  henoe 
the  expedient  of  extra  metal  was  resorted  to  instead.  In  the  case  of  the  Gamma  this 
amoanted  to  a  thickness  of  2^  inches,  and  in  the  other  two  dredges  from  2  inches  to 
Si  inches.  An  examination  of  these  three  pumps  showed,  however,  that  the  greatest 
wear  had  taken  place  at  the  throat  or  entrance  of  the  suction,  then  alongside  the 
blades  of  runner,  diminishing  toward  their  points.  In  the  pnmps  of  the  EpHloH 
and  Zeia  this  wear  was  excessive  at  the  immediate  turn  into  the  casing,  which  is  of 
a  rather  small  radius ;  in  the  Gamma's  pump  the  wear  was  less  in  depth,  but  ex* 
tended  farther  into  the  pump  casing,  and  was  in  grooves  of  varying  depth,  which 
formed  a  series  of  waves  in  cross  section.  The  edges  of  the  blades  had  also  worn 
cousiderably,  until  the  actual  clearance  between  blades  and  casings  was  over  2 
inches  in  some  places;  this  accounts  for  the  falling  off  of  the  pump  efiScienoy  during 
the  season. 

Referring  now  to  the  pump  of  dredge  I>«{to— this  pump  is  of  the  single-suction 
type,  has  a  casing  of  rectangular  section,  and  is  fitted  with  liners  thronghout.  At 
the  end  of  two  seasons  of  <&edgin|f  the  liners  were  worn  to  about  one-half  their 
original  thickness,  which  was  five-eighths  of  an  inch,  and  the  clearance  at  edges  of 
runner  blades  was  not  sufficient  to  reduce  the  pump  efficiency  below  the  linuts  of 
profitable  dredging. 

In  considering  these  worn  pump  casings,  it  is  evident  that  the  incoming  material 
receives  a  violent  rotary  motion  from  the  runner  blades,  the  influence  of  which 
extends  a  considerable  distance  into  the  suction  elbows.  The  abrading  action  is  to 
be  measured  by  the  centrifugal  force  with  which  the  material  is  pressed  against  the. 
retaining  surfaces.  As  this  centrifugal  force  is  proportionate  to  the  velocity,  it 
follows  that  the  ratio  of  wear  in  the  different  pumps  can  be  measured  by  the  rela- 
tive velocities  of  the  runners,  leaving  out  of  consideration  any  difference  there 
might  be  in  the  mass  of  solid  material  passing  into  the  several  pumps,  the  difference 
of  the  abrading  qualities  of  the  various  sands  met  with  in  dredging,  the  relative 
distances  that  the  heels  of  runner  blades  extend  into  the  suction  mouthy  and  the 
form  of  suction  mouth,  all  of  which  have  some  infinence  on  the  amount  ot  wear. 

In  speaking  of  velocities  in  this  case  the  number  of  revolutions  is  under  consid- 
eration, and  not  the  peripheral  velocity  of  the  runner,  which  is  a  factor  of  the 
pump's  performance,  but  has  nothing  to  do  with  the  wear  that  is  taking  place  at  or 
near  the  hnb.  Looking,  then,  at  the  number  of  revolutions  at  which  the  pnmps  are 
run,  this  will  be  found  to  correspond  with  tolerable  accuracy  to  the  amount  of  wear 
which  has  actually  taken  place,  namely :  Deltaj  140  revolutions:  Gamma^  150  revo- 
lutions; Zetaj  180  revolutions,  and  MpHUmy  180  revolutions.  The  increased  wear 
shown  by  the  Epnlon  as  against  the  Zeta  is  easily  accounted  for  by  the  greater 
number  of  hours  the  former  has  actually  dredged. 

The  conclusions  arrived  at  from  past  experience  may  be  briefly  stated  as  follows: 

1.  A  method  of  compensating  for  wear  by  means  of  renewable  liners  is  absolutely 
necessary. 

2.  A  method  of  preventing  the  rotary  action  of  the  material  from  extending  into 
the  suction  elbows  is  desirable. 

3.  The  number  of  revolutions  of  the  pump  runner  should  be  limited  to  an  average 
of  from  140  to  150  per  minute. 

'4.  A  method  of  reducing  or  compensating  the  wear  between  edges  of  runner 
blades  and  casing  should  be  adopted. 

A  pump  has  been  designed  in  which  the  above  requirements  have  been  fully 
adopted  and  is  shown  on  accompanying  plate.  This  pnmp  is  fitted  with  renewable 
liners  throughout;  the  inflowing  material  is  prevented  from  taking  a  rotary  motion 
in  the  suction  elbows  by  baffle  plates;  the  pomt  at  which  the  wear  due  to  this  rotary 
motion  is  most  severe  is  protected  by  a  heavy  renewable  liner«  which  is  held  in  place 
between  the  suction  elbows  and  casing,  thus  dispensing  with  bolts  or  other  fasten- 
ings; the  wear  on  edges  of  runner  blades  is  entirely  obviated  by  making  an  inclosed 
runner— that  is,  side  plates  are  riveted  to  the  edges  of  blades  and  prevent  the  sand^ 
etc.,  from  grinding  between  blades  and  casing:  the  slight  wear  which  will  take 
place  on  outside  of  runner  will  not  reduce  the  emoiency  of  the  pnmp ;  by  adopting 
the  double-suction  type  of  pnmp  the  difficulty  of  balancing  the  suction  force  is 
eliminated  and  thrust  bearings  on  collars  are  unnecessary.    It  is  anticipated  that 


this  design  of  pnmp  will  prove  both  more  efficient  and  less  costly  to  maintain  than 
ny  at  present  in  use,  and  will  ultimately  become  the  standard  for  the  dredging  fleet. 
In  this  connection  I  may  say  that  means  have  been  taken  to  remedy  the  defects  of 


the  pnmps  of  the  Gamma,  EpeiUm,  and  Zeta,  as  far  as  praoticablei  by  fitting  them 
With  renewable  linen  in  the  parts  most  exposed  to  wear. 


WOSK  UVBSR  COKSTRUOnOir. 


Larfe  trnden^^Tho  Iowa  Iron  Works,  Limited,  Dubuque,  Iowa,  are  bnildin^  fire 
mpe  steam  tenders  according  to  the  plans  aad  s|^ification«  whloh  ai^peaced  in  tin 
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last  annaal  report.  This  work  has  not  progressed  as  rapidly  as  vrtiB  expected,  and 
one  hull  only  has  been  launched  up  to  the  present  time.  All  the  engines,  however, 
are  well  advanced,  and  the  boilers  ^nd  minor  parts  will  be  ready  and  waiting  for 
the  hulls.  The  joiner  work  is  well  in  hand  and  will  keep  pace  with  the  other  parts. 
So  far  the  work  in  general  is  of  excellent  character. 

Small  tenders, — The  three  small  tenders  built  under  contract  with  the  M.  A.  Sweeney 
Company,  JeffersonyiUe,  Ind.,  have  just  been  delivered.  This  class  of  boat,  of  which 
the  yulcan  was  the  leader,  has  been  found  to  be  of  very  great  service  in  the  fleet, 
being  small  enough  to  be  easily  handled,  large  enough  to  move  a  coal  barge  or  even 
a  dredge  in  slack  water  in  case  of  emergency,  and  quick  enough  for  ordinary  use  as 
general  tender  and  dispatch  boat. 

Dredge  Iota. — The  contract  for  this,  the  first  of  the  self-propelling  type  of  dredges, 
was  awarded  to  the  Springfield  Boiler  and  Manufacturing  Company,  of  Springfield, 
111.  At  this  writing  the  hull  is  not  yet  completed,  and  the  work  m  general  on  the 
machinery  and  other  accessories  is  not  very  far  advanced,  but  the  oontraotors  fiilly 
expect  to  have  the  dredge  ready  for  the  coming  season's  operations. 

Sepaira  to  j>Zan^.— Outside  of  the  usual  general  repairs  to  the  fleet,  the  year's  work 
in  this  direction  has  been  the  installation  of  the  new  boilers  and  completion  of 
repairs  to  steamer  Minneionha,  which  were  in  hand  at  the  close  of  the  last  fiscal 
year,  and  the  fitting  of  liners  to  pumps  of  dredges  GammOy  Epeihtn,  and  Zeta,  In  the 
case  of  the  former  c&edge  heavy  cast-iron  liners  are  bolted  directly  to  the  worn  parts 
of  casing  and  the  runner  trimmed  down  as  required  to  suit  the  decreased  width.  In 
the  case  of  the  Epeilon  and  Zeta,  however,  the  pnmp  casings  were  reduced  so  much 
in  thickness  at  the  throat  that  it  was  necessary  to  cut  out  the  center  parts  entirely 
and  insert  false  centers  or  rings  between  the  suction  elbows  and  the  main  part  of 
casing.  These  rings  are  prepared  to  take  renewable  wearing  pieces  of  consider- 
able tnickness  at  the  point  where  abrasion  from  the  sand  is  greatest ;  and  beyond  this 
point  on  the  flat  sides  of  casing  where  the  abrasion  is  less,  steel  plates  five-eighths 
inch  thick  are  fitted.  A  special  boring  tool  was  prepared  for  this  purpose  and  the 
work  done  without  removing  the  pumps  from  their  places. 

Office  work, — During  the  year  a  number  of  detail  drawings  and  erection  plans  were 
made  for  dredge  Iota;  a  set  of  17  drawings  and  specifications  for  new  dredges,  and 
sundry  drawings  required  for  alterations  and  repairs  to  dredge  Beta  and  the  fleet. 
The  usual  supervision  and  inspection  of  all  work  under  construction,  both  contract 
and  repair,  has  been  maintained. 

Thomas  Middlbton, 

Aseistant  Engineer, 

Capt.  Mason  M.  Patrick, 

Carps  of  Engineered  U*  8.  A.,  Secretary  Miseieeippi  Biver  Cammieiiam. 


Appendix  1 H. 

REPORT  OF  XCR.  F.    B,    MALTBT,    ASSISTAl^r  BKOINEBR,    ON   DRXDGING  0PBRATI0N8 

on  thb  bflssissippi  biyxb  bbtwubn  cairo,  ill.,  and  head  of  the  passes, 

louisiana. 

United  States  Dbbdge  Fleet, 
West  Memphie,  Ark,,  May  16, 1899, 

Captain:  I  hare  the  honor  to  submit  the  following  report  of  operations  of  the 
dredge  fleet  belonging  to  the  Mississippi  River  Commission  for  the  year  ending  May 
16,  1899: 

At  the  beginning  of  the  year  the  dredse  fleet  was  under  the  direction  of  Mr.  C.  W. 
Sturtevant,  assistant  engineer,  who  had  oeen  connected  with  dredging  operations  as 
superintendent  since  the  inauguration  of  the  project  of  improving  the  channel  of 
the  river  by  means  of  hydraulic  dredges  by  the  commission.  I  relieved  him  on  July 
27,  1898,  he  having  been  commissioned  captain  in  the  Third  Regiment  of  Engineers. 

CARE  OF  PLANT. 

At  the  beginning  of  the  year  the  fleet  was  laid  up  in  ordinarv  at  New  Madrid,  Mo. 
It  consisted  of  the  dredges  Alpha,  Gamma,  Delta,  Epsilon,  and  Zeta;  the  steamers 
Search,  Vidalia,  and  Vulcan;  4 pile  sinkers,  Nos.  33, 21, 61,  and  971 ;  1  measuring  barge: 
1  quarter  boat.  No.  13;  2  small  sunk-deck  fuel  flats:  9  framed  and  flush-decked 
barges,  and  1  calking  flat.  The  dredge  Beta  and  macnine  shop  on  barge  153  were 
at  Keokuk,  Iowa,  where  the  dredge  was  being  remodeled.  The  steauier  Minnetonka, 
which  belonged  to  the  dredge  fleet,  was  at  St.  Louis  undergoing  extensive  repairs. 

During  the  month  of  August,  1898,  pile  sinkers  Nos.  981, 982, 983, 984  were  received 
£tom  Cincinnati,  where  they  had  been  built  under  contract. 
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The  steamer  Patrolf  belonging  to  the  allotment  for  anrveys.  ganges,  and  observa- 
tionB,  was  oared  for  till  Noyember  5, 1898,  when  she  was  tnmed  oyer  to  £.  L.  Harman, 
snrveyor. 

Daring  the  intenral  from  the  beginning  of  the  year  to  the  beginning  of  the  dredg- 
ing season  the  plant  was  cared  for  in  the  nsaal  manner  and  the  following  repairs 
made: 

The  cabins  of  the  dredges  Alpha,  Gamma,  Delia,  EpHlon,  and  Zeta  and  steamer 
SeariA  were  painted,  both  inside  and  ont,  by  contract. 

Dredge  Alpha. — Only  minor  repairs  to  main  engines,  steam  piping,  and  winding 
en^nes  were  made. 

Dredge  Gamma. — Main  pump  and  engines  were  thoroughly  oyerhauled,  liners  placed 
in  shell  of  the  pump  over  the  throat,  crank  disk  bored  out  and  new  pin  made  for 
high-pressnre  engine,  minor  repairs  made  to  jet  engines  and  boiler  pnmps,  all  ont- 
side  ironwork  above  the  water  scraped  and  painted  by  hired  labor. 

Dredge  Delta,— Only  minor  repairs  made  to  main  engine  and  pump  and  hoisting 
machinery;  outside  ironwork  aboye  water  Jine  scraped  and  painted  by  hired  labor. 

Dredge  Epeilan. — Minor  changes  made  to  steam  piping  and  hoisting  tackle  for  suc- 
tion head;  lockers  built  in  staterooms;  roof  painted. 

Dredge  Zeta, — A  new  jet  pump  and  engine,  with  connections  similar  to  the  one  on 
the  JEpHlon,  was  erected  in  place;  minor  changes  made  in  steam  piping  and  hoisting 
tackle  for  suction  head. 

Pile  einhere.^The  machinery  for  pile  sinkers  Nos.  981, 982, 983  was  erected  in  place, 
cabins  built  and  painted.  The  cabin  was  built  on  No.  984,  but  machinery  was  not 
placed  in  position,  as  the  pile  sinker  was  not  required  during  the  season.  Minor 
repairs  to  machinery  of  pile  sinkers  Nos.  21  and  61  were  made. 

Four  flush-deck  framed  barges,  used  for  plunder  barges,  were  calked  above  the 
water  line. 

At  the  close  of  the  dredging  season  of  1898  the  dredge  fleet  was  taken  to  the 
vicinity  of  West  Memphis,  Ark.,  where  it  has  been  cared  for  in  the  usual  manner.  A 
small  force  has  been  retained  and  has  been  employed  in  making  repairs  and  changes 
to  the  plant,  as  follows: 

Dredge  Alpha, — Only  minor  repairs  to  feed  pnmps  and  electric-light  engine  have 
been  niade. 

Dredge  B€ta,^This  dredge  arrived  at  the  West  Memphis  fleet  December  31,  1898. 
Very  little  work  has  been  done  on  her  toward  completing  the  extensive  changes 
made  during  1898.  Machinery  has  been  erected  in  machine  shop,  steam  pipes  partly 
covered,  a  small  amount  of  carpenter  work  done  on  her  cabins,  and  the  new  wood- 
work of  cabins  given  one  coat  of  paint. 

Dredge  Gamma.— Slide  yalves  on  high-pressure  cylinders  of  main  and  jet  engines 
have  been  faced  up  and  seats  scraped  down.  The  main  pump  has  been  torn  down 
and  throat  castings  bored  out  to  receive  new  liners,  which  have  been  made  by  the 
Memphis  Machine  Works.  Auxiliary  machinery,  pumps,  etc.,  have  been  overhauled, 
yalves  ground,  etc. 

Dredge  I>f2ta.— Extensiye  alterations  of  cabin  arranfjements  on  this  dredge  haye 
been  made  and  are  nearly  completed.  A  large  Alter  originally  intended  for  tiltering 
water  supply  for  boilers  was  bursted  in  the  spring  of  1898  and  has  been  cut  up  and 
removed.  Changes  in  pipe  work  made  necessary  by  alterations  in  cabin  and  removal 
of  filter  have  been  nearly  completed.  New  liners  haye  been  placed  in  main  pump 
casing,  and  a  new  babbitted  bearing  for  main  shaft  at  pnmp  made.  Drawings  for  a 
new  sprocket  chain  for  the  agitating  machinery  haye  been  made,  and  some  small 
changes  made  in  the  arrangement  of  this  machinery. 

Dredge  Epeilon. — The  entire  interior  of  the  hull  has  been  scraped,  and  painted  with 
red  lead  and  oil.  The  main  pump  was  taken  down  and  examined  and  drawings 
showing  the  wear  of  the  casing  made.  Owing  to  the  excessive  amount  of  this  wear, 
extensive  repairs  to  the  casing  were  found  necessary  and  the  work,  to  be  done  by 
the  force  on  the  fleet,  is  well  under  way.  The  discharge  openings  from  the  bilge 
siphons  have  been  raised  to  prevent  entrance  of  water  from  the  river.  They  for- 
merly discharged  only  a  few  inches  above  the  water  surface.  Auxiliary  pumps  have 
been  overhauled  and  valves  ground. 

Dredge  Zeto.— About  one-half  the  interior  of  the  hull  has  been  scraped  and  painted, 
discharge  openings  from  bilge  siphons  have  been  raised,  auxiliary  pumps  have  been 
overhauled,  steam-heating  arran^ments  for  cabin  have  been  erectea,  and  stoves 
discarded.  An  examination  of  main  pump  showed  the  same  excessive  wear  as  noted 
on  the  £>peilon,  and  the  same  extensive  repairs  are  being  made.  A  large  boring  bar, 
for  boring  out  casing,  has  been  made  and  erected  in  position,  and  boring  partly  com* 
pleted.    The  same  apparatus  will  be  used  on  the  Epeilon, 

PUe  Sinker  No,  984.^The  machinery  has  all  been  erected  and  connected  up. 

Steamer  8ear6h,~-A  large  amount  of  material  necessary  for  extensive  repairs  to  hull 
has  been  receiyed.  It  is  the  intention  to  beach  this  boat  and.  on  the  subsidence  of 
the  water,  block  her  up  and  make  the  needed  repairs  by  hired  labor.  She  will  after- 
wards be  pulled  into  the  water  on  ship  ways. 
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Steamer  MUHsHppi,— This  boat  was  tnrned  into  the  fleet  on  December  31  to  be 
oared  for.  New  stacks  were  purchased  in  Memphis  and  were  erected  by  hired  labor. 
Fnmace  walls  have  been  rebuilt,  new  siphons  placed  in  each  of  the  thirteen  compart- 
ments of  the  hnll,  machinery  overhanled,  and  the  searchlight  Irom  the  Mimnetonka 
placed  on  her. 

Steamer  Patrol. — This  boat,  belonging  to  the  allotment  for  surveys,  gauges,  and 
observationSy  was  turned  into  the  fleet  March  2, 1899.  A  new  ice  box  has  been  built, 
roof  painted,  machinery  tiiorougbly  oyerhanled,  and  new  furnace  walls  built. 

DBEBGINa  OPKRATIONS. 

The  project  for  the  dredging  season  of  1898  contemplated  diyiding  the  rlrer  below 
Cairo  mto  three  districts,  as  loUows :  First,  from  Cairo  to  and  inclndine  Hathaways 
Crossing;  second,  from  Hath  a  ways  Crossing  to  the  head  of  Island  No.  40;  and  thii>d, 
from  the  head  of  Island  No.  40  as  far  down  the  river  as  dredging  shonld  become 
necessary.  A  survey  party  was  placed  in  each  one  of  these  districts.  These  parties 
made  a  nreliminar^  survey  of  all  bars  that  it  was  thought  might  require  dredging; 
also  made  surveys  immediately  before  dredging  at  each  bar  for  the  purpose  of  prop- 
erly locating  the  dredge  cut ;  also  surveys  during  dredging,  and  on  the  completion 
of  the  same,  to  show  the  effect  of  the  dred^g.  The  surveyor  in  charge  also 
located  the  dredge  in  the  absence  of  the  superintendent.  C.  M.  Talbert^  surveyor, 
was  in  charge  of  the  first  district;  £.  L.  Harman,  and  afterwards  M.  I.  Powers,  sur- 
veyors, were  in  charge  of  the  second  district,  and  W.  G.  Comber,  assistant  engineer, 
in  charge  of  the  third  district.  The  general  supervision  of  the  entire  fleet  and  the 
survey  parties  was  nnder  the  superintendent  of  dredging.  He  was  frimished  a  suit- 
able steamer  used  as  an  inspection  boat,  and  from  September  1  to  the  end  of  the 
dredging  season  was  engaged  constantly  in  passing  over  the  river,  inspecting  aod 
directing  the  work  of  the  dredges  and  survey  parties,  sounding  all  crossings,  and 
keeping  fully  informed  of  the  condition  of  the  river  and  location  of  best  channels. 

Frequent  reports  were  made  to  the  pilots'  associations  concerning  the  river  chan- 
nel; buoys  were  set  marking  the  channel  in  difficult  places,  and,  by  permission  of 
the  officers  in  charge  of  the  local  light-house  district,  the  positions  of  the  lights 
were  changed  to  agree  with  new  channels  as  they  developed.  In  fact,  it  was  the 
int'Ontion  of  the  superintendent  to  furnish  all  the  information  possible  to  the  steam- 
boat interests  and  make  the  dredging  operations  of  as  mnch  value  as  possible.  The 
steamer  MiasisHppi  was  used  as  an  inspection  boat  fr^m  September  1  to  November  5, 
the  Minnetonka  from  November  5  to  7,  the  Fred  Hartweg  from  November  7  to  Decem- 
ber lOy  and  the  Search  from  December  10  to  22,  the  close  of  the  season. 

The  organization  of  each  dredging  party,  consisting  of  a  double  crew,  was  as  fol- 
lows :  One  master,  2  mates,  2  engineers,  2  operators,  1  recorder,  and  1  steward^  with  the 
necessarv  number  of  linesmen,  firemen,  laborers,  cooks,  and  waiters,  from  48  to  52,  all 
told.  This  does  not  include  the  crew  of  the  tender.  The  eqnipment  of  a  dredging 
party  consisted  of  the  dredge  proper;  1  pile  sinker;  1  plunder  barge  for  carrying 
spare  piles,  machinery,  and  supplies  of  various  kinds;  1  fuel  barge,  and  a  towboat 
or  tenaer  for  moving  the  outfit  from  place  to  place.  The  tender  carried  only  a  single 
crew  of  from  12  to  16  men. 

The  following  steamers  were  chartered  as  tenders  during  the  season :  The  Defender 
from  September  8  to  November  1,  1898,  both  dates  inclusive,  at  $G0  per  day;  the 
H,  F,  Friebie  from  August  31  to  December  9, 1898,  both  dates  inclusive,  at  $48  per  day ; 
the  T(ym  Bees  Ko.  9  from  August  81  to  November  21,  1898,  both  dates  inclusive,  at 
$48.75  per  day ;  the  J^eaver  from  August  31  to  November  21, 1898,  both  dates  inclusive, 
at  $45  per  day,  and  the  Fred  Hartweg  from  August  31  to  December  26, 1898,  both  dates 
inclusive^  at  $40  per  day.  The  charter  price  paid  was  for  the  use  of  the  steamer  and 
equipment  only,  and  does  not  include  cost  of  operation. 

The  operations  of  each  dredge  in  detail  are  given  below: 

Dredge  Alvha.—T)AB  dredge  left  New  Madrid  September  10,  1898,  and  arrived  at 
Peters  Towhead  on  the  13tb.  The  project  for  work  in  this  vicinity  was  to  attempt 
to  fill  the  channel  across  the  head  of  Peters  Towhead  and  thus  cause  more  water  to 
flow  down  the  channel  to  the  left.  This  attempt  was  only  partially  succeesful. 
Pumping  began  on  the  13th  and  continued,  with  numerous  stoppages  for  repairs  to 
main  pump  and  engines,  until  the  23d.  After  a  carefhl  examination  of  the  main 
engine,  it  was  found  that  one  of  the  crank  disks  of  the  bnilt-np  shaft  had  twisted 
on  the  pin,  thus  throwing  the  whole  crank  shaft  out  of  line.  It  was  decided  to  take 
the  dredge  to  Memphis  and  have  the  shaft  repaired.  These  repairs  were  completed 
on  October  9,  and  on  the  10th  the  dredge  was  taken  to  Island  No.  40  and  dredging 
begun  the  same  day.  Dredging  continued  until  the  14th,  when,  owing  to  a  rising 
river  and  the  work  contemplated  having  been  completed,  the  dredge  was  taken  to 
the  bank  to  await  developments.  Dredging  was  resumed  on  the  19tn,  and  consisted 
in  widening  and  deepening  the  channel  already  dredged.  This  was  continued  until 
the  26th,  when  a  rising  river  rendered  Airthnr  dredging  unnecessary.    As  the  indi- 
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cations  were  that  the  rise  woald  continue  for  a  coDsiderable  period,  it  was  decided 
to  retire  tiie  dredge  for  the  season.  She  reached  New  Madrid  October  81,  when  the 
erew  was  disohareed  and  the  dredge  laid  np  in  ordinary. 

Dredge  Beta, — ^^is  dredge  was  not  in  commission  daring  the  season. 

Dredge  Gamma.— This  dredge  left  New  Madrid  September  16|  arriving  at  the  chnte 
of  Island  No.  40  on  September  18.  At  this  point  it  was  decided  to  attempt  to  fill  above 
the  wreck  of  the  City  of  Hiohman  and  in  what  was  the  channel  the  previous  season. 
Dredgins  was  commenced  on  the  19th  and  continued  nntil  the  26th.  Results  obtained 
were  satisfactory.  The  old  channel  was  entirely  closed  and  did  not  again  open  dur- 
ing the  season.  The  dredge  left  for  Wilsons  Point,  La.  (531),  on  the  27th,  arriving 
there  October  3.  Dredging  began  on  the  4th  and  continued  until  the  7th,  when  the 
work  contemplated  was  completed.  The  results  obtained  here  were  most  satisfac- 
tory. The  surveys  made  before  dredging  show  only  9  feet  in  the  crossing.  A  chan- 
nel 15  feet  deep  was  dredged  across  we  l)ar,  which  steamboats  began  using  inune- 
diately  and  continued  to  use  until  the  end  of  the  low- water  season.  An  examina- 
tion made  of  this  locality  as  late  as  November  27  showed  the  dredged  channel  still 
in  existence,  though  there  was  some  indication  of  shoaling  below  it.  After  comple- 
tion of  this  work,  dredge  was  towed  to  Fleeces  Crossing  (243),  and  began  dredging 
on  the  19th.  On  the  20th  the  piston  head  of  the  low-pressure  cylinder  of  the  Jet 
engine  was  broken.  Dredging  was  continued  without  a  jet  until  the  22d,  and  with 
no  apparent  difference  in  tne  rate  of  progress.  Dredging  was  discontinued  on  the 
28th  on  account  of  rising  river.  The  work  contemplated  nad  been  very  nearlv  com- 
pleted, and  the  results  attained  were  quite  satisfactory.  Plates  31  and  32  of  the  sur- 
vey, made  before  and  after  dredging,  shows  quite  plainly  the  work  done  at  this 
point.  This  channel  was  also  maintained  to  tne  end  of  the  low-water  season,  and 
gave  no  fbrther  trouble. 

The  dredge  was  towed  to  Cow  Island  Bar  on  October  30,  where  she  was  engaged  in 
a  capacity  test  nntil  November  3.  The  plant  was  then  taken  to  the  chute  of  &land 
No.  40,  where  dredging  was  begun  on  the  12th  and  continued  until  the  IGtli,  when, 
owing  to  rising  river,  work  was  discontinued.  The  cut  was  made  much  lower  down 
on  the  crossing  than  the  old  channel,  and  surveys  made  after  dredging  show  a  chan- 
nel nearly  9  feet  deep  at  mean  low  water  and  directly  in  line  with  the  current.  The 
river  having  fallen  sufficiently,  dredging  was  resumed  December  7  and  continued 
until  December  20,  when  work  for  the  season  was  discontinued.  This  last  dredging 
was  for  the  purpose  of  widening  and  deepenin|f  the  cut  previously  made.  An 
immense  amount  of  drift  was  encountered  buried  in  the  sand.  Fifty-four  logs  were 
removed,  varying  in  diameter  from  8  to  60  inches,  and  having  an  aggregate  length 
of  over  1,500  feet.  The  dredge  outfit  'is  poorl;^  adapted  to  snagging  work,  and  it 
necessarily  consumed  a  great  deal  of  time.  It  is  believed,  however,  that  the  results 
attained  warranted  the  means  used.  A  broad,  straight  channel  was  made  across  the 
bar,  witii  every  indication  that  it  would  be  maintained.  The  dredge  was  retired 
from  active  service  and  laid  up  in  ordinary  on  December  22. 

Dredge  Delta.— Th\%  dredge  left  New  Madrid  September  3  and  arrived  at  Island  34 
(179)  on  the  4th.  Dredging  was  commenced  on  the  5th  and  continued  until  the  22d. 
The  record  of  this  dredge  for  this  time  is  one  of  almost  constant  and  aggravating 
delays,  caused  bv  breaking  of  agitating  machinery.  The  material  encountered  here 
was  sand,  gravel,  and  lignite^  with  numerous  obstructions,  such  as  logs,  stumps,  and 
the  wreck  of  one  coal  barge  containing  coal.  The  nature  of  the  material  encoun- 
tered is  doubtless  responsible  for  a  large  part  of  the  breakdowns.  Subseouently  a 
few  minor  changes  were  made  in  the  agitating  machinery,  and  the  delays  from  this 
cause  were  very  much  reduced.  The  work  contemplated  was  completed  on  the  22d, 
notwithstanding  the  many  vexatious  delays.  The  results  obtained  were  very  satis- 
fsotory,  as  there  was  at  that  time  12  feet  through  the  dredged  channel.  On  Septem- 
ber 25  the  dredge  began  filling  the  old  channel  along  Island  34.  This  filling  was 
Suite  successfiu,  temporarily,  as  the  depth  was  reduced  from  8  feet  to  4  feet  in  four 
ays'  dredging.  It  is  thought,  however,  that  the  next  rise  in  the  river  carried  nearly 
all  the  filled  material  away,  as  subsequent  surveys  show  very  little  effect  of  this 
work.  On  the  29th,  owing  to  rising  nver,  the  dradge  went  to  the  bank  to  await 
developments.  Dredging  was  resumed  October  5  and  was  confined  to  deepening  the 
channel  previously  made,  in  which,  on  account  of  the  stage  of  water,  the  desired 
depth  had  not  been  attained.  A  single  cut  3,325  feet  in  length  was  first  made,  con- 
necting the  upper  and  lower  pools;  five  short  cuts  were  then  made  across  the  blue- 
day  ridge,  which  extended  diagonally  across  the  river  from  the  upper  part  of  the 
bar.  This  ridge  is  of  very  tough  material,  which  does  not  readily  scour  under  the 
action  of  the  current.  Tms  work  was  completed  on  the  11th,  and  at  that  time  there 
was  a  good  13i-foot  channel  except  at  the  lower  end  of  the  dredged  cut,  which  had 
apparently  filled  somewhat  and  was  afterwards  cut  out  by  the  Zeia,  The  dredge 
remained  at  the  bank,  awaiting  some  repairs  to  cutter  machinery  and  a  lower  stage 
of  water,  until  the  2lBt,  when  she  was  taken  to  Mrs.  Hickman's  crossing  (131),  arriv- 
ing on  the  23d  and  beginning  dredging  the  same  day,  completing  the  work  on  the 
24ui.    The  results  at  this  croaaing  demonstrate  the  high  capacity  of  this  dredge  in 
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clean  material.  SorveTB  made  after  dredfring  show  a  ohanDel  9  feet  deep  at  mean 
low  water,  250  feet  wide.  On  the  29th  the  dredge  was  taken  to  the  towhead  of 
Island  18,  opposite  Cottonwood  Point  (121.5),  where  a  capacity  test  was  made.  After 
the  completion  of  this  test  the  plant  remained  at  the  hank  nntil  Novemher  17,  when 
it  was  taken  to  winter  quarters  in  West  Memphis  and  laid  ap  in  ordlnarv.  In  spite 
of  the  nnenviahle  record  of  delays  for  repairs,  this  dredge  has  proven  highly  efficient 
and  well  designed,  and  with  some  slight  changes  in  the  agitating  machinery,  which 
have  heen  suggested  h^  experience,  it  is  helieved  that  it  will  prove  to  he  one  of  the 
most  satisfactory  ones  in  operation.  The  main  pump  and  euffines  are  especially  well 
designed  for  the  work  and  show  very  little  signs  of  wear,  and  this  of  a  nature  which, 
owing  to  the  construction,  is  readily  and  cheaply  repaired. 

Dredge  EpHlon. — This  dredge  left  New  Madrid  Septemher  8  and  arrived  at  Point 
Pleasant,  Mo.  (79),  the  same  day.  The  project  here  contemplated  cntting  a  channel 
across  Upper  Point  Pleasant  Bar  somewhat  lower  down  than  the  one  in  use  at  that 
time.  Dredp^ng  was  commenced  on  the  4th  and  the  cut  completed  on  the  12th,  when, 
owing  to  rising  river,  the  dredge  went  to  the  bank.  On  the  16th  dredging  was  begun 
at  Lazelles  (83)  and  completed  on  the  2l8t.  The  dredge  was  then  moved  back  to 
Upper  Point  Pleasant  Bar  to  widen  out  the  lower  end  of  the  cut  previously  made. 
Dredging  was  commenced  the  same  day  and  completed  on  the  25th.  On  the  28th 
the  dredge  began  pumping  in  chute  behind  Point  Pleasant  Towhead,  in  an  attempt 
to  fill  the  channel  through  the  chute,  and  continued  until  October  6.  The  dredge 
moved  an  immense  amount  of  material  and  filled  completely  behind  the  discharge 
pipe,  but  it  is  not  thought  that  there  was  any  effect  on  the  amount  of  water  flowing 
through  the  chute,  as  it  was  simply  thrown  over  against  the  opposite  bar,  where  the 
current  scoured  out  either  the  bottom  or  bar  enough  to  compensate  for  the  contrac- 
tion caused  by  the  filling.  On  October  6  dredging  was  begun  at  Phillips  Bar  (82)  and 
a  channel  13^  feet  in  depth  over  the  bar  completed  on  the  8th.  On  the  same  day 
dredging  was  resumed  at  the  lower  end  of  the  channel  previously  made  at  Upper 
Point  Pleasant  Bar.  On  the  9th  a  narrow  slit  about  |  incn  by  18  inches  was  found 
to  have  been  worn  through  the  pump  casing  by  the  action  of  the  sand  and  gravel. 
This  was  repaired  with  a  patch  of  boiler  steel  by  October  12,  but  owing  to  high  stage 
of  water  dredging  was  not  resumed  until  October  19  and  continued  until  October 
23,  when,  as  there  was  a  good  13i-foot  channel  over  the  crossing,  she  again  went  to 
the  bank  and  remained  until  November  23,  when  a  capacity  test  was  begun  at  bar 
below  Phillips  Towhead.  This  test  was  completed  on  the  28th.  Dredging  was  asrian 
resumed  at  Upper  Point  Pleasant  Bar  on  December  5  and  six  cuts  completed  on 
December  6.  At  the  conclusion  of  this  work  there  was  not  less  than  15  feet  in  the 
channel  in  this  vicinity.  The  dredge  remained  at  the  bank  until  December  13,  when 
she  was  taken  to  winter  quarters  at  West  Memphis  and  laid  up  in  ordinary. 

It  will  be  noted  that  this  dredge  remained  throughout  the  season  in  what  is 
known  as  the  Point  Pleasant  country.  This  part  of  the  river  in  the  previoas  two  or 
three  years  had  ffiven  more  trouble  to  steamboat  men  than  any  stretch  of  the  river 
below  Cairo.  The  results  attained  by  the  dredge  were  entirely  satisfactory.  At  no 
time  was  tiiere  less  than  9  feet  in  the  channel,  and  at  no  time  did  the  dredge  fail  to 
promptly  open  a  channel  irom  12  to  15  feet  in  depth,  which  was  in  each  case  main- 
tained until  partly  obliterated  by  rising  river. 

Dredge  Zeta.—Thiu  dredge  left  New  Madrid  on  September  12  and  arrived  at  Mrs. 
Hickman's  crossing  (131)  the  same  day.  On  the  9th  only  8i  to  9  feet  could  be  found 
in  the  channel  at  tnis  point,  and  the  project  contemplated  cutting  across  the  bar, 
which  was  very  narrow.  At  the  time  the  dredge  was  placed  in  position  the  channel 
had  cut  out  to  16i-  feet,  and  no  dredging  was  done,  and  the  dredge  remained  at  the 
bank  until  the  23d,  when  she  was  towed  to  Elmot  Bar  (161^.  Dredging  was  begun 
on  the  26th  and  at  a  point  considerably  above  the  channel  heretofore  used.  A  new 
channel,  150  feet  wide  and  9  feet  deep  at  mean  low  water,  was  successfully  opened  on 
October  5.  From  the  5th  to  the  8th  the  dredge  lay  at  the  bank  repairing  a  broken 
joint  in  discharge  pipe  in  engine  room  and  waiting  developments.  On  the  8th 
dredging  was  resumed,  widening  out  lower  end  of  cut.  This  work  was  continued 
nntil  the  11th.  Results  attained  at  this  bar  were  very  satisfactory,  and  a  channel 
12  feet  deep  was  maintained  throughout  the  low- water  season  without  further 
dredging.  On  October  12  the  dredge  was  sent  to  Island  34  to  deepen  the  lower  end 
of  the  cut  made  by  the  Delia.  This  work  was  completed  on  the  19th  and  the  dredge 
sent  to  Cherokee  Crossing  (89).  Dredging  was  commenced  here  on  the  22d  and 
suspended  on  the  25th  on  account  of  rising  river.  The  dredge  remained  at  the  bank 
until  November  3,  when  a  capacity  test  was  begun  at  Cherokee  Bar,  extending  until 
the  6th.  The  dredge  remained  at  the  bank  until  November  17,  when  it  was  towed 
to  the  foot  of  Presidents  Island,  where  another  capacity  test  was  attempted,  but 
owing  to  unsuitable  material  it  was  abandoned  and  the  dredge  laid  up  in  winter 
quarters  on  November  23. 

At  the  beffinning  of  the  season  this  dredge  was  equipped  with  both  a  mechanioal 
agitator  ana  Jet  agitator.    At  £lmot  Bar  the  material  was  fine,  comparatively  loose 
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sand,  with  no  obBtructions,  but  even  with  this  most  favorable  material  the  mechan- 
ical agitator  failed  to  operate  continaously  for  more  than  three  hours  without  break- 
age, and  finally,  after  nameroas  attempts  to  remedy  the  inherent  faults  of  both 
design  and  constrnction,  they  were  abandoned,  the  machinery  removed  and  dis- 
carded. The  jet  agitator,  which  is  the  same  as  on  the  dredge  Epailon,  and  described 
in  previoos  reports,  worked  very  satisfactorily. 

SUMMARY  OF  RESULTS. 

In  disonssiog  the  results  of  the  dredging  for  the  season,  it  mnst  be  borne  in  mind 
that  the  ^ear  was  not  one  of  extreme  low  water,  the  lowest  reading  on  the  Cairo 

gauge  being  7.67  feet.  This  fact,  however,  does  not  necessarily  mean  that  there 
tionld  have  been  proportionately  more  water  in  the  channel  than  in  years  of  lower 
Sange  readings,  for  the  .season  was  one  of  constant  fluctuations  in  stage.  These  con- 
itionik  as  is  well  known,  tend  to  produce  less  water  over  shoal  crossings  than  does 
a  slowly  falling  or  stationary  river,  even  though  it  may  reach  a  much  lower  stage  as 
read  on  the  gan^e.  It  seems  to  be  the  impression  of  all  steamboat  men  who  were 
interviewed  on  tne  subject  that,  with  the  same  gauge  readings,  there  was  a  greater 
depth  of  water  over  the  crossings  during  the  low-water  season  of  1898  than  there 
haid  been  for  a  number  of  years  previously.  How  much  of  this  was  due  to  the  work 
of  the  dredges  oan  only  be  surmised,  but  that  they  are  entitled  to  credit  for  some  of 
it  will  haroly  be  denied. 

At  no  time  during  the  season,  as  far  as  known,  was  there  less  than  8i  to  9  feet  in 
the  channel,  and  at  no  time  where  a  bar  was  attacked  by  a  dredge  did  it  fail  to 
open  a  channel  across  it  having  a  depth  of  not  less  than  12  to  1^  feet  of  water. 
Experience  also  indicates  that  this  dredged  channel,  if  properly  located,  will  be 
maintained  without  further  work  as  long  as  the  river  continues  to  fall  or  remains 
stationary,  but  is  very  apt  to  be  partly  obliterated  by  a  rising  river  if  the  rise 
amounts  to  more  than  a  few  feet.  The  proper  location  of  the  dredged  cut  is  the 
most  important  feature  connected  with  the  dredging  operations.  No  rule  can  be 
laid  down  for  these  locations,  as  they  depend  on  the  conditions  existing  at  each  bar 
under  consideration.  Success  in  this  direction  can  only  be  acquired  from  experience 
and  a  careful  study  and  observation  of  the  natural  movement  of  the  channel  under 
various  oironmstances. 

GAPACITT  TESTS. 

In  these  tests  the  purpose  was  to  obtain  the  working  capacity  of  the  drodges  in 
clean  sand  and  in  water  without  current.  The  determination  of  this  quantity  has 
been  made  by  careful  surveys  iust  before  and  immediately  at  the  conclusion  of  the 
several  tests,  covering  the  field  affected  by  dredging.  The  distribution  of  the  total 
volume  thus  measured  over  the  total  time  actually  dredging  should  give  the  true 
working  capacity  of  the  dredge  in  this  material  in  yards  per  hour. 

Dredge  Oamma. — ^The  place  selected  for  testing  the  Gamma  was  Cow  Island  Bar 
(248),  where,  under  a  point  extending  out  into  the  channel  between  the  bar  and  left 
bank,  a  location  was  found  where  results  of  test  would  not  be  affected  by  the  cur- 
rent. The  dredge  was  placed  in  position  and  dredging  begun  at  4  p.  m.,  October  31. 
Considerable  time  was  lost  on  account  of  suction  hea^  becoming  choked  with  logs 
and  small  drift,  but  it  is  thought  that  the  test  approaches  very  nearly  to  the  condi- 
tions found  in  practice,  and  therefore  the  capacitv  attained  probably  represents 
nearlv  the  amount  attained  in  ordinary  channel  work. 

At  8  a.  m.,  November  3,  after  making  eight  cuts  aggregating  4,566  feet,  covering 
forty-five  hours  and  thirty  minutes  actual  dredging,  the  test  was  discontinued.  The 
material  moved  during  the  test  was  chiefly  fine  sand,  with  a  very  small  quantity  of 
blue  mud.  The  total  volume  moved,  from  surveys,  was  45,856  cubic  yards,  a  rate  of 
1,008  cubic  yards  per. hour.  Other  data  pertaining  to  this  test,  including  computa- 
tion of  cost,  appear  in  a  following  consolidated  table  of  results  of  tefits. 

After  the  completion  of  capacity  test  the  Gamma  was  moved  to  point  of  bar  for 
the  purpose  of  making  a  test  to  determine  the  practicability  of  cutting  into  a  sand 
bar  above  water.  With  suction  lowered  to  12  feet  the  dredge  began  to  pull  into  the 
dry  bar,  and  after  working  one  hour  and  fifty  minutes  haid  cut  into  the  bar  a  dis- 
tance of  45  feet.  This  test  was  then  discontinued  on  account  of  the  very  large 
amount  of  small  drift  encountered  buried  in  the  sand,  it  having  been  demonstrated 
that  the  dredge  could  penetrate  a  dry  bar.  At  the  point  where  the  dredge  entered, 
the  bar  was  bluff  and  about  2  feet  above  the  water  surface;  the  height  of  bar 
increased  to  about  4  feet  above  the  water  at  the  bow  of  the  dredge  when  the  test 
was  concluded. 

Dredge  Delia. — ^The  location  selected  for  the  test  of  this  dredge  was  a  pocket  below 
a  dry  sand  bar  back  of  the  towhead  of  Island  18  (121i).  At  the  time  of  the  test 
there  was  no  current  •through  this  pocket,  and  the  material  shown  to  have  been 
moyed,  as  detennined  by  the  surveys  immediately  before  and  immediately  after 
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dredging,  mast  have  been  moved  by  the  dredge.  In  this  ^ooket  there  was  a  narrow 
pool  about  100  feet  in  width  and  10  to  14  feet  deep  extending  along  the  shore  of  the 
towhead.  Outside  of  this  the  water  rapidly  shoaled  to  6  feet  and  less.  Dredging 
was  done  on  the  bar  side  and  near  the  head  of  this  pool,  the  effect  of  each  cat  being 
to  further  increase  the  width  of  this  deep  water.  The  material  encoantered  was 
mostly  fine  sand,  averaging  perhaps  somewhat  finer  than  what  is  known  as  channel 
sand,  with  some  coarse  sand  and  gravel. 

The  test  was  begun  at  1.10  p.  m.,  October  30.  After  a  run  of  forty-eight  minutes 
the  test  was  temporarily  suspended,  owing  to  the  breakage  of  the  cap  on  the  star- 
board bearing  of  cutter  shaft.  Repairs  were  made  and  test  resumed  at  8.10  a  m.  on 
the  following  day.  At  12.10  a.  m,,  November  2,  at  the  completion  of  the  fourth  cut, 
the  test  was  brought  to  a  close. 

During  the  first  two  cuts  no  attempt  was  made  to  crowd  the  dredge  at  aU,  while 
on  the  third  out  the  dredge  was  pulled  ahead  faster,  and  during  cut  No.  4  the  rate 
of  advance  was  as  high  as  could  be  maintained  without  sinking  the  discharge  pipe, 
which  during  this  last  run  was  floating  very  low  in  the  water.  The  aggregate  length 
of  the  four  cuts  was  2,711  feet,  and  the  total  time  of  actual  dredging  was  twenty- 
seven  hours  and  twenty-three  minutes. 

A  computation  of  the  quantity  of  material  removed  was  made  by  plotting  cross 
sections  50  feet  apart  as  obtained  firom  the  depths  shown  by  the  surveys  before  and 
after  the  test.  Tills  method  gave  34,365  cubic  yards  as  the  total  volume  moved. 
This  was  checked  by  measuring  with  a  planimeter  the  contour  areas  within  the 
dredged  area  on  the  before  and  after  dredging  maps,  which  method  gave  34,560 
cubic  yards.  Thirty -four  thousand  four  hundred  and  sixty-two  cubio  yards,  the 
mean  of  these  two  determinations,  is  accepted  as  the  total  volume  moved  during  the 
test,  which  quantity  gives  1,259  cubio  yards  as  the  avera^  quantity  moved  p^  hour 
for  the  time  actually  dred^^.  For  cut  No.  4,  distributing  to  it  that  proportion  of 
the  total  volume  to  which  it  is  entitled  from  oonsiderations  of  its  average  depth  of 
cut  and  rate  of  advance,  we  have  2,550  cubic  yards  as  the  quantity  mov^  per  hour, 
which  is  probably  very  near  the  capacity  limit  for  the  dredge  in  this  material.  The 
capacity  of  the  dredge,  however,  seemed  to  be  limited  only  to  the  ability  of  the 
pontoons  to  carry  the  dredged  material  away. 

Dredge  Epeilon.— This  dr^ge  was  tested  in  a  pocket  at  the  foot  of  Phillips  Tow- 
head  (81),  m  which  there  was  no  perceptible  current,  between  a  flat  bar  on  the  left 
and  a  bluff  bar  on  the  right  Dreaging  was  begun  near  the  flat  bar,  but  there  was 
so  much  mud  with  the  sand  that  the  material  would  not  cave  readily  to  suction,  and 
the  cut  was  abandoned  and  the  dredge  moved  over  to  the  right  as  close  to  the  bluff 
bar  as  possible,  where  the  test  proper  was  begun  at  4.10  p.  m.,  November  26.  The 
material  encountered  was  medium  coarse  sand  with  occasional  fine  sand  and  acme 
mud.  While  on  the  second  cut  a  long  delay  was  occasioned  by  the  nipple  of  qnick 
coupling  at  stem  of  dredge  coming  loose  from  rubber  joint.  Wind  and  rain  made 
work  on  this  very  slow,  and  eight  hours  and  forty  minutes  were  lost  in  making 
neoessaiy  repairs.  There  were  no  further  delays  of  any  importance,  except  such  as 
are  incidental  to  dredsing  operations  in  water  without  current,  such  as  difiBculty  in 
dropping  back  in  slack  water  in  changing  cuts  and  in  keeping  discharge  pipe  troia 
bnokiing. 

Test  was  concluded  at  2.50  p.  m.,  November  28,  after  making  four  outs  having  a 
total  length  of  2,015  feet.  The  time  employed  in  actual  dredging  was  twenty-foor 
hours  and  fifty  minutes.  The  volume  oi^  material  moved,  computed  from  cross  sec- 
tions of  the  before  and  after  dredging  sorveys,  25  feet  apart,  was  82,407  onbio  yards, 
or  1,305  cubic  yards  per  hour. 

Dredge  Zeta.-^The  dredge  Zeta  was  tested  near  the  head  of  a  pocket  below  Chero- 
kee Towhead  (89  R.),  in  which  there  was  from  9  to  13  feet  of  water  and  no  current. 

The  primary  purpose  of  the  test  of  this  dredge  at  this  point-was  to  determine  the 
practicability  of  dredffing  through  a  dry  bar,  and  second,  to  measure  the  capacity 
of  the  dredge  in  cubic  yards  per  hour.  At  the  point  selected  for  the  test  the  bar 
was  bluff  and  about  4  feet  above  the  water  surface.  The  head  cables  were  attached 
to  deadmen  placed  on  dry  bar,  and  anchors  were  set  out  on  either  side  of  dredge  on 
the  bar  and  side  lines  made  fast  to  them.  Test  was  begun  at  2.20  p.  m.  November  8, 
and  the  work  was  continued  until  4  p.  m.  November  6,  when,  after  sixty-two  hoars 
and  fifty-five  minutes  actual  dredging,  six  cuts  had  been  made,  having  a  total  length 
of  1,785  feet. 

For  the  purpose  of  demonstrating  the  feasibility  of  cutting  across  a  dry  bar  the 
test  was  entirely  suocessfuL  A  hole  was  out  in  the  drv  bar  approximately  500  feet 
long,  140  feet  wide  at  top,  and  having  a  depth  of  from  3^  to  4  feet  above  water  and 
13  leet  below  water  along  the  axis  oi  outs,  the  sides  under  water  standing  at  a  eon- 
Biderable  angle  to  the  vertical.  It  would  have  been  altogether  practicable  to  ont  a 
channel  entirely  across  the  bar.  had  it  been  so  desired*  to  the  deep  water  on  the 
opposite  side,  a  distance  of  1,200  feet. 

f*Qr  the  pnrpoie  of  determining  the  working  capacity  of  the  dredge,  the  teat  was 


Digitized  by 


Google 


Vr-EEPORT  OF  MISSISSIPPI  EIVEE  COMMISSION.     3497 

material  ^!^  "^  ""'y  652  onbio  ya?";  ner  h„^,  i  volume  moved  was  40,§91  cubic 
•boutTfofL"?"?**",!.  The  wmpwiLn  of  thi  h"* '?'8*'y  *»  *^«  character  of  the 
blue  m..3?®*  J>®low  the  water  inrJu^  *  *■*  ***'  *'»<»v«  water  and  to  a  depth  of 

ft»m  ?e^  ?;'»»°h  probably  «S'SS'.'^"P"'«'»»''d,  '»"»  beneath  this  was  a  layer  of 
iSd  ihiSi?^  *^*-    Hi^  If  «c«!^wS,"'T"'«**!«  "«*'«»"  J'eadyas  lowered, 

Sl^  *»'^^?»«»nie  ZyTdnriiM:  *^*'«?  tests,  and  from  the  results  of  computa- 
£iTl-  -^1  paage  AadinM  hSf  «^2  "P^S**""?"'  *^?  following  table  has  been  coSl 
I?  oS^^y°«"^ade  tott^l  flu^i.''*"''***^**'  "»?''  equivalent  in  feet  of  watS, 
c2nte^fA*J?«  the  maC^of  ^t^'"^''"f«"'djaotion  heads  to  the  water  surfao.: 
haa  n«i  f  *'**^.K  »nppliesrand  r^?U -L^T  "{  ^*^'  P'^  '^^^'  snbsletence.  lubrl- 
Thi  **  inoluded.  "P»>»  we»  taken  into  account,  but  the  hire  of  tender 

«ona.  dUp^utlo^fSiSftiL!^*  following  tables:  Sammaiy  of  dredging  opera- 
very  reepectfnUy  snbnStted  ^**^«®  ^**' 


P.  B.  Maltbt, 


v^«l»t.  Masok  M.  Patrick  ■«»'^»«  en^tuer,  BfipeHntrndeitt «/  Drtdfing. 
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Tablb  No.  VL— Summary  ofoo$i  of  dredging  aperatiom  during  lotv-water  $eaion,  1898. 

Dredffe  Alpha: 

Moying  into  field  and  retiring  to  winter  qaarters $1, 353. 67 

PetereTowhead 2,417.75 

Island  40 4,088.71 

Extensiye  repaiiB  at  Memphis 3,789.99 

$11,650.02 

Dredge  Gamma: 

Moving  into  field  and  retiring  to  winter  qnarters 665. 92 

Island  40 11,934.06 

WilsonsPoint 2,137.96 

Fleece  Crossing 4,810.42 

Cow  Island  Bar 1,060.22 

20,608.67 

Dredee  Delta: 

Moving  into  field  and  retiring  to  winter  qnarters 746. 99 

Island  34 10,419.98 

Hickman  Crossing 2,023.48 

Test  at  Towhead-island  18 4,283.86 

17,473.80 

Dredge  EpHlan: 

Moving  into  field  and  retiring  to  winter  quarters 492. 64 

Point  Pleasant  Bar 14,663.68 

LazellesBar 1,129.94 

Chnte  behind  Point  Pleasant  Bar  (filling) 1,883.24 

Phillips  Bar 463.91 

Test  at  Phillips  Towhead 3,486.40 

Upper  Point  Pleasant  Bar 2,095.69 

— : 24,106.40 

Dredge  Zsto: 

Moving  into  field  and  retiring  to  winter  qnarters 632. 47 

ElmotBar 7,378.80 

Island34 2,013.36 

Cherokee  Crossing 3,583.99 

Test  at  Cherokee  Crossing 8,415.33 

Test  at  Presidents  Island 1,191.16 

18,216.10 

InBpection: 

Administration 1,701.14 

Operating  inspection  boat 13,068.00 

14,769.14 

Surveys: 

&teamen  Search,  Vidalia,  Patrol^  Vuloan^Jim  T.Duffy,jr 13,450.73 

Total 120,272.76 
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SGALC  or  rcrr. 


;<orm. — The  ntimbrm  for  MMiiMtiiiirp  and  coattian  arv  cxprfwrd  in  leH 
tmA  indicate  4m^th»  below  iumii  low  water,  on  the  New  Ma<in<t  gnpr. 
vltirii  ■-orwpoiida  lo  a  rMKlinfr  ol  3.S  feet 

Cxflifle  al  tloie  of  aanrey  waa  IO.il  feet,  or  H^  feet  abrn-e  Miean  km  WMler. 

m»mU  il  aKBM  indirate  <le|ilhp  helow  9  feet  at  mean  low  water. 

fiHotied  mnmm  indieate  Inhv  above  niean  low  water. 
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PLATE  12. 
MISSISSIPPI  RIVER  COMMISSION. 

MAP  OP 

POINT  PLEASANT  CROSSING 

Msde  ander  dfrectioB  of 
CAPTAIN    MASON    M.    PATRICK. 

Corp*  qf  Enffimeen,  U.  8.  A.^  Stoniarg, 

Sarvey  of  September  M,  18116. 

TDI  DATS  AJTTBE  DBBDQlllO  PIKST  TIMB,  OVB  DAT  B3P0U 
DBXDQT^G  SBOOITD  TfMK. 

*8CALK  OP  rcrr. 


HoTB.— The  nomben  for  Kmiidliiga  end  oontoare  ere  exp reeled  in  feet 
ead  iadicete  depths  below  meen  low  weter.  on  the  New  Madrid  g«c«, 
whieh  eoneepoade  to  e  reeding  of  S J  feet. 

Gtffeettinie  of  eorrej  wee  10.S  feet,  or  8.0  feet  ebove  meen  low  weler. 

Shaded  ereee  indieete  deptfae  below  9  ftoet  at  mean  low  water. 

Dotted  ateaa  indicate  bare  above  meen  loif  water. 
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PLATE  18. 
MISSISSIPPI  RIVER  OOMMISSION. 

MAP  or 

HICKMAN    CROSSING 

Mad*  amler  direction  of 
CAPTAIN    MASON    M.    PATRICK, 

Cmp»  ^  Smffimttn,  C  8.  A.,  Seontarff. 

Samj  <A  October  21  and  22,  1898. 

■arORB  DSBUOI^IO. 

SCALB    OP   FEKT. 


l^OTs.— The  number*  for  HMindinga  and  eontnun  are  eapreaeed  in  leet 
*  indieate  depth*  beh>w  mean  low  water,  on  the  Cottonwood  Point 
1*1  vhich  cormiponcb  to  a  reading  of  0.4  feet. 

Oateattineof  soandingwa»4.5feetor  4.1  feetaliove  mean  low  water. 

Shaded  areaa  indicate  depttui  below  9  feet  at  mean  low  water. 

Dotted  areaa  indicMte  bam  almve  mean  low  wMter. 
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MISSISSIPPI  RIVER  COMMISSION. 

MAP  OF 

HICKMAN    CROSSING 

M«l«  niMler  dlrvfUon  of 

CAPTAIN    MASON    M.    PATRICK. 

C«nM  ^  KwsHmm,  V.  S.  A,.  Msertfvy. 

Airvey  of  (V-tolw  27,  I  WW 

APTSR  DRKDOIlfG. 

Scale  or  Peer. 


NoTB. — The  nnmbcra  for  toundingn  and  contoara  are  erprewtd  in  feet 
and  indicate  depthn  belov  mean  low  aaler,  on  the  Cottonwood  Point 
lafTP,  which  rorrriipondfl  to  a  readinfr  of  0.4  feet. 

GaKeattimeof  aoondinirwaaS^ifi'etor  A.l  feeC«iiov«  mean-low  water. 

Shaded  area*  indicate  de|itha  below  U  feet  at'  mean  low  water. 

Dotted  areaa  indicate  bare  above  mean  low  wHter. 


•  PCTK**  CO   PMcyro-nTMo   ««iMMti>«iitw  c 
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PLATE  ». 

MISSISSIPPI  RIVER  COMMISSION. 
MAP  or 

ISLAND   40   CROSSING 

Made  ander  directioD  of 
CAPTAIN    MASON    M.    PATRICK, 

C^rpB  of  Kntinmn,  U.  ft.  A.,  Ster^tmrf, 

Survey  of  November  12,  1M8. 

BcroBS  DBaoGncft. 

SCALE    or    FCCT. 

1—   T»0      —      a«o        0 I— MM 

Note.— The  nambem  for  wmndinfa  and  oontoum  are  expreeeed  in  feet 
aad  indicate  depths  below  mean  low  wiktar,  on  the  Memphis  gage,  which 
eorreaponds  to  a  reading  of  1 .85  feet. 

Gage  at  time  <rf  aarvev  was  7.2  fttet.  or  6,S-\  feet  above  mean  low  water. 

Shaded  annu  indicate  deptha  below  9  feet  at  mean  low  water. 

Dotted  arean  indicate  bars  above  mean  low  water. 


i  'JO     MWTO-LtrMO.  ' 


Bng  58  1 

Digitized  by  VjOOQ IC 


Digitized  by 


Google 


Light 


PLATE  29. 

MISSISSIPPI  RIVER  COMMISSION. 

MAP  OP 

ISLAND   40   CROSSING 

Made  under  direction  of 
CAPTAIN    MASON    M.    PATRICK. 

Corp9  of  Snffimeen,   U.  8.  A.,  SecreUay. 

Borrey  of  November  16  and  17,  18U6. 

OMK  DAT  APTBB  DBBDGIITO  PIBST  TIM K. 

SCALK    OP    FKKT. 


NoTB.— The  nambem  for  Mmndings  and  oontonrs  are  expreMed  in  feet 
and  indicate  depihi  below  wt^tkn  low  water,  on  the  Memphis  ga^e,  which 
oorrecponde  to  a  reading  of  1.85  feet. 

Gage  at  time  of  ennrey  wax  9M  feet,  or  7.7  feet  above  mean  low  water. 

Shaded  areas  indicate  depths  below  1)  feet  at  mean  low  water. 

Dotted  areas  indicate  bars  above  mean  low  wuter. 
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PLATE  80. 
MISSISSIPPI  RIVER  COMMISSION. 

MAP  OF 

ISLAND   40   CROSSING 

Made  ander  direction  of 
CAPTAIN    MASON    M.    PATRICK. 

C017W  0/  Engifteera,   U.  S.  A.,  Stcretaty. 

Survey  of  December  23,  1898. 

TWO  DAYS  AFTER  DREDGING  SECOND  TIME. 

SCALE    OF    FEET. 


NoTB. — The  numben  for  soundings  and  contours  are  expreeaed  in  feet 
and  indicate  depths  below  mean  low  water,  on  the  Memphis  gage,  which 
corresponds  to  a  reading  of  1.85  feet. 

Gage  at  time  of  survey  was  6.88  feet,  or  4.03  feet  above  mean  low  water. 

Shaded  areai*  indicate  depths  belqw  9  feet  at  mean  low  water: 

Dotted  areaa  indicate  bars  above  mean  low  water. 
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PLATE  n. 
MISSISSIPPI  RIVER  COMMISSION. 

MAF  or 

FLEECE   CROSSING 

Made  an<l«r  direction  of 
CAPTAIN    MASON    M.   PATRICK. 

Cwy*  V  Engimmn^  U,  B.  A.,  Saarmmrf. 
Bnrrey  of  OololMr  S,  18M. 


ScALi  cr  rcrr. 


NoTB.— The  namben  for  eoaiidiase  and  ooatoan  are  exprened  ia  feet 
1  iadicale  d&pOm  below  mean  low  water,  oa  the  Memphia  gi«e,  which 
mapoada  to  a  reading  of  l.W  feet. 

Gafe  at  time  of  aairey  waa  6.0  feet,  or  4.75  feet  above  BMaa  low  water. 

Shaded  aieaa  indicate  deptba  below  9  feet  at  meaa  low  water. 

Doited  araaa  iadieate  bars  above  maaa  low  water. 
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PLAIB  a. 
MiaSIMIPm  RIVCR  OOMMMSION. 

MAF  09 

FLEECE   CROSSING 

Mdto  wmim  UntHm  <f 
CAPTAIN   MASON   M.   PATRICK. 

r  <f  ombm  n. 


■MpMii  I*  a  iMdtaf  «C  IJf  fi«l. 

•  «C  MBT^  ««  Ml  tal»  OT  7jt  iMft  aWvy  ■ 
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PLAIS  m. 
IPPI  RIVER  00MMI88I0N. 

MAT  OV 

FLEECE  CROSSING 

OAPTAIN    MASON    M.   PATRIOI^ 

oWiy  of  DMtHWW  1(  WHh 


kia«Mit4ipllHM» 


■  to  »  naiiiV  •!  IJIlMt. 
Qagi  ii  Mm  of  Mmy  WM  MJ IMI,  OT  t-ll  im  ^Wm  M 
■  ■■■nil  liiHifcolowf  i—  t»— Wwi 
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MISSISSIPPI  RIVER  COMMISSION. 

MAP  OF 

WILSONS    POINT   CROSSING 

Miidv  under  ilircviion  of 
CAPTAIN    MASON    M.    PATRICK. 

C'orp$  0/  Kntiiinffti;  V.  S.  A.,  SecrHa/y. 

Sanrey  of  October  1  And  3.  11108. 

RBTOH  OKBDGIXO. 

SCALC    or    FICT. 


NoTt.— The  nntiibem  for  Mandingw  «nd  rnnimim  are  expmwd  in  feet 
and  indimte  depth*  below  uiean  low  water,  on  the  I^ke  Providenee  f«fre, 
whifh  oorrM|MndK  to  a  rvadini;  of  2.1  feet. 

Oiifre  at  time  of  eiirvey  wan  8.0  feet,  or  5.9  feet  above  mean  low  water. 

Stiade«l  nreai  indicate  depths  below  9  feet  at  mean  low  water. 

rv*tted  areti''  in<1ii*:it«-  l.un'  nldiv*"  mean  low  water. 
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!!•«•  ndw  dliwtiMi  «r 
CAPTAIN    MASON   M.   PATRIOK. 

amny  •!  OttebM  7,  UM. 

•ttjos  or  nrr. 


J«ll.llMt. 

-^ tolMrvty  WW  fillMt,  or  7.4  iMl  ■!)«»«•  nwa  low  1 

Madod  MOM  faidlaito  dopllw  bolow  »  ImI  at  mom  low  watw. 
DoMod  M«M  tetiealo  ban  ahow  MOM  low  wirtor. 
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PLATE  m. 
MISSISSIPPI  RIVER  COMMISSION. 

MAF  OP 

WILSONS    POINT   GROSSING 

Made  ander  direction  of 
CAPTAIM    MASON    M.    PATRICK, 

Cwpt  of  Smttmmn,  U.  8.  A.,  Sttntarp. 
ftnrey  of  Norember  J7,  1886. 

nWTT  DATB  APnOl  DBXDOIMO. 

SCALC  or  Ftrr. 

'T*  ^i»r  ***  * t— „„ 

^«^  at  time  of  rorrejr  wh  14.86  feet,  or  12.15  feet  above mu low 
area*  indicate  liara  aljore  mean  loir  water. 
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Made  ondcr  dirtetloB  ol 
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MISSISSIPPI  RIVER  COMMISSION. 

MAP  or 

PART   OF   COW   ISLAND    BAR 

AfTB  nn  of  DHUWB  OAMMA, 

iU4»  ander  dlrnthm  of 
CAPTAIN    MASON    li.    PATRICK. 
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Tablk  No.  13,—Ah8tract  of  expendituresy  United  Staiti  dredging  fleet,  from  May  1,1898, 

to  April  SO,  1899. 

Care  of  plant $21,781.99 

Bepain  to  plant: 
Dredge— 

Alpha $3,461.73 

Gamma 3,382.76 

Delta 6,847.50 

EpHlon 6,429.24 

Zeta 5,255.84 

Steamer — 

Minnetonla 88.58 

Missiaaippi 51. 00 

Patrol 253.93 

Search 135.75 

Vidalia 65.03 

Vulcan 769.70 

Qnarterboat  No.  13 220.21 

Qnarterboat  7nmoi» 693.61 

Barges 1,233.12 

Skiffii 26.51 

PUe  sinkers 680.25 


Constrncting  plant: 
Pile  Sinker  No.— 

981 627.60 

982 759.38 

983 740.97 

Qg4 4^Y^  Og 

Dredge  j?etor/.^"r. J-".!.. ".!!!!! !!!!!!I^ !..*.".!... !!..--!  82, 499! 75 

steamer  Minnetonka 13,939.05 


28,588.76 


Testing  dredge  i^Ip^^ 

Field  operations,  dredging: 
Dredge — 

Ilpha 11,650.02 

Gamma 20,608.57 

Delta 17,473.80 

EpHUn 24,105.40 

Zeta 18,215.10 

Inspection 14,769.14 

Surreys 13,450.76 


49,013.78 
640.47 


120,272.76 


Tools  and  appliances 22,051.23 

Total 242,348.1 

Tablb  No.  14.— i^Nmmar^  of  capacity  teets  of  dredges. 


.feet. 


Sztreme  width  of  snotion 

Komber  of  cute  made 

Total  length  of  onto feet.. 

Time  aotvally  dredging houn.. 

Average  adranoe  per  hour fset.. 

Average  depth  of  ractlon  below  water  enrftrae.do. . . 

Average  depth  of  out do.. 

Average  ateam  preeenre 

Average  apeed  of  main  pnmp .  .leTolationi  por  mhi . 
Awaj{s  apeed  of  Jet  pump  ...... ..............do.. 

Suction  bead,  main  pump fbet  of  water. 

Dellvervhead do.. 

Jet  diaoharge  head do.. 

Total  nomber  of  onbloyarda  moved 

Avera^  number  of  oubio  yards  per  hour, 


Coat  per  linear  foot  for  time  actoallv  dredging 

Coat  p«  cnblo  vard  for  time  aotually  dredging 

Length  of  dlaonarge  pipe feot.. 


Dredge 
Gamma, 
Cow  Island 
Bar,  Dot. 
81  to  Nov. 
8, 1698. 


19 

8 

4,686 

45.80 

100.8 

16 

7.18 

145.6 

160 

184.5 

8.6 

11.0 

26.9 

46,858 

1.006 

80.0898 

90.0069 

760 


Dredge 
Delta,  In 
pocket  be- 
hind Tow- 
head  of  la- 
land  18, 
Oct.  80  to 
Kov.  2, 
1P03. 


83.6 

4 

2,711 

27.88 

09.0 

13.0 

6.66 

16L1 

140.9 


16.8 
84.5 


84,402 

1,259 

90.0026 

^.0073 

1,000 


Dredge 
Bpsilon, 
in  pocket 
at  root  of 
Phillips 
Towhead, 
Nov.  26  to 
Nov.  28, 
1898. 


20.3 
4 

2,015 

24.93 

81.0 

17 

9.6 

180 

178 

207 

9.8 

84.6 

25.8 

82,407 

1,806 

90. 142 

fO.0092 

1,000 


Dredge 

Zeta, 
Cherokee 
Bar,  Nov. 
3  to  Nov. 

6, 18PG. 


20.8 

6 

1,786 

62.98 

28.4 

17 

20.6 

146.8 

179.0 

225.4 

10.6 

22.0 

24.9 

40,991 

662 

90.807 

90.0134 

260  to  600 


» Twits  mad*  iti  May  atid  .Ttine.  1099. 
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Appendix  2. 

Report  of  Capt.  E.  Evrlbtu  Winslow,  Corps  of  Engineers,  upok  Ofkra- 
tions  in  the  fibst  and  second  districts. 

United  States  Engineer  Offics, 

Memphis,  Tenn,,  May  20y  1899. 
Colonel:  I  have  the  honor  to  sabmit  the  following  report  of  operations  in  the 
First  and  Second  districts  for  the  year  ending  April  30,  1899.    The  work  in  thea« 
districts  was  in  charge  of  Capt.  Mason  M.  Patrick,  Corps  of  Engineers,  until  velleved 
by  me  December  5, 1898. 

FIRST  district  (Cairo  to  foot  of  Island  No.  40,  220  mUes). 

Columhm,  Ky,  {21  miles  below  Cairo,  L.), — In  1889  and  1890  five  spar  dikes  of  brash 
and  stone  were  built  along  a  caving  bank  in  front  of  this  place;  these  protected 
2,200  linear  feet  of  bank.  This  work  at  present  is  in  fair  condition,  and  has  accom- 
plished the  oblect  for  which  designed.  Some  caving  has  occurred  in  recent  years 
between  the  dikes  where  the  bank  was  unprotected.  No  additional  work  is  required 
at  present.  ^ 

Hickman,  Ky.  {26  miles  below  Cairo,  L.). — In  1889  a  mattress  of  brash  and  stone, 
930  feet  long,  was  placed  along  the  bank  in  front  of  this  town.  This  was  repaired 
at  varions  times,  and  the  work  extended  downstream  630  feet,  making  the  total 
length  of  revetment  now  in  place  1,560  feet.    No  further  work  is  reqaired  at  preaent. 

iveto  Madrid,  Mo.  (71  miles  below  Cairo,  B.). — The  bank  here  had  been  rapidly  caving 
for  many  years.  In  1893  the  bank  along  the  upper  portion  of  the  town  was  protected 
by  900  feet  of  fascine  mattress  250  feet  wide,  and  the  upper  bank  paved.  Seven 
hundred  linear  feet  of  similar  work  was  placed  below  this  in  1894,  and  500  feet  more  in 
1896.  The  sundry  civil  act  of  July  1, 1898,  appropriated  $50,000  for  revetment  of  the 
bank  at  this  place.  With  this  amount  it  was  proposed  to  continue  the  revetment 
downstream  for  about  1,200  feet,  and  also  to  make  a  slight  extension  to  the  revetment 
at  the  head  of  the  work.  Work  was  begun  September  18  and  completed  December  2. 
One  thousand  two  hundred  and  eighteen  feet  of  revetment  were  constracted  below 
existing  work  and  355  feet  above,  all  work  being  of  the  standard  type,  with  fascine 
mattress  250  feet  wide  and  paved  upper  bank.  The  total  length  of  revetment  at 
this  place  is  now  about  3,650  feet,  and  is  all  in  good  condition.  The  entire  front  of 
the  town  is  now  amply  protected,  but  the  bank  below  is  caving  rapidly.  (For 
details  of  the  work  see  report  of  Assistant  Engineer  Nolty.) 

Forty  thousand  dollars  has  been  appropriate  by  the  sundry  civil  act  of  March  3, 
1899,  for  completing  revetment  work  at  New  Madrid. 

Carathersville,  Mo,  {110  miles  below  Cairo,  12.).— The  sundry  civil  act  of  July  1, 1898, 
appropriated  $20,000  to  be  used  in  protecting  the  bank  at  and  near  the  town  of 
Camthersville,  Mo.  The  bank  here  has  been  caving  quite  rapidly  since  1897,  be^n- 
nine  a  short  distance  above  the  town  and  increasing  downstream  to  a  mazimnm  in 
the l>end  about  half  a  mile  below  the  town.  The  appropriation  being  insnfficient 
to  protect  the  entire  ftont  of  the  town  b^  a  continuous  revetment,  it  was  proposed  to 
construct  with  it  four  brush  and  pole  crib  dikes  similar  to  those  successfnlly  need  iu 
the  Memphis  Harbor,  the  dikes  being  placed  about  450  feet  apart,  center  to  center, 
and  having  a  standard  mattress  foundation  120  feet  by  250  feet  wide.  This  project, 
having  been  unavoidably  delayed,  did  not  receive  the  approval  of  the  Secretary  of 
War  nntil  November  15,  and  work  therefore  could  not  be  be^n  until  November 
28.  The  mattresses  for  three  of  these  dikes  were  completed  without  incident,  hot 
running  ice  caused  a  stoppage  of  work  for  four  days  during  the  construction  of  the 
fourth  mattress.  Work  was  begun  on  the  crib  of  Dike  4,  and  after  another  four 
days'  delay  from  ice  and  drift  the  lower  section  was  completed  and  launched  Janu- 
ary 6.  Work  was  then  suspended  on  account  of  a  rapid  rise  in  the  river,  accompa- 
nied by  heavy  drift  and  ice.  In  fact,  the  entire  work  was  carried  on  under  the  most 
unfavorable  conditions  of  weather,  river  stage,  and  running  drift  and  ice,  the  latter 
causing  some  damage  to  plant.  (For  details  of  work  see  report  of  Assistant  Engi- 
neer Nolty.) 

Present  condiHone,— The  four  mattresses  are  complete  and  in  place,  the  bank  for 
the  cribs  has  been  graded  and  partly  paved,  and  the  crib  of  Dike  4  is  half  completed. 
During  the  high  water  this  spring  extensive  caving  took  place  below  the  fourth 
dike.  The  extent  of  this  damage,  and  whether  or  not  it  affects  the  work  in  place, 
can  not  at  this  date  be  determined,  as  the  river  has  not  yet  fallen  low  enough  to  per- 
mit an  examination. 

Thirtv-flve  thousand  dollars  have  been  appropriated  by  the  sundry  civil  act  of 
March  3, 1899,  for  rectifying  the  bank  at  and  near  Caruthersvllle. 

Plum  Point  Reach  {147  to  186  miles  below  Cairo).— The  works  of  improvement  In  this 
reach  have  extended  from  Daniels  Point  to  CrHighead  Point,  Arkansas,  a  distance  of 
about  30  mWen,    The  operations  have  heon  fully  described  in  previous  reports.    In 
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general  terms,  the  work  done  has  been  the  protection  of  oayine  banks  by  the  con- 
struction of  67,400  linear  feet  of  revetment  now  in  place,  the  closure  of  Gold  Dnst 
Chute  by  means  of  pile  dikes  and  a  brush  and  stone  dam,  and  the  closure  of  Osceola 
and  Bnllerton  chutes  by  means  of  pile  dikes.  The  result  of  these  works  has  been 
to  give  an  increase  in  depth  over  the  crossings  in  Plum  Point  Reach  during  extreme 
low-water  stages.  Of  the  funds  made  available  by  the  sundry  civil  act  of  July  1. 
1898,  the  oommission  allotted  to  this  reach  $40^000,  which  it  was  proposed  to  expend 
at  the  following  points: 

About  $7,500  at  Ashport  Bend,  repairing  old  revetment. 

About  $16,000  at  Fletchers  Bend,  extending  revetment. 

About  $6,000  at  Osceola  Bar,  protecting  head  of  bar. 

About  $6,500  at  Gold  Dust  Dam,  repairs. 

About  $4,000,  contingencies  and  slight  repairs  to  other  works  of  the  reach. 

Ashpori  Bend, — The  revetment  work  in  this  bend  was  begun  in  1882  and  continued 
in  ]891-18d4.  The  total  length  of  bank  revetted  is  about  16,600  feet,  of  which  work 
all  but  1,800  feet  is  of  the  old  type  of  mattress.  After  the  subsidence  of  the  flood 
of  1898  it  was  found  that  five  faults  had  developed  in  this  work— three  in  the  upper 
bank  work  above  the  limit  of  pavins  and  two  at  the  Junction  of  the  mattress  work 
with  the  bank  paving.  Repair  work  was  begun  January  10, 1899,  on  the  construc- 
tion of  a  pocket  mat  for  the  largest  fault,  which  was  completed  and  sunk  under 
difficulties.  The  rapidly  rising  river,  with  heavy  drift,  caused  a  suspension  of  work 
at  this  point  for  the  season. 

Fletchers  Bend,—Th\B  has  been  for  many  years  one  of  the  worst  caving  places  in 
the  river.  Some  Tevetment  work  was  done  here  in  1884  and  1885.  This  was  of  the 
old-style  work  and  nearly  all  of  it  has  since  been  destroyed.  Work  was  resumed  in 
1888  and  continued  at  intervals  nntil  1896,  extending  to  near  New  Haven  Landing. 
Since  1896  the  caving  has  attacked  the  bank  active!;]^  at  and  above  the  head  of  the 
existing  work  and  has  destroyed  about  1,500  feet  of  it.  To  prevent  or  delay  a  fur- 
ther destruction  of  this  work  it  was  proposed  to  construct  at  the  head  of  the  exist- 
ing work  a  brush  and  stone^pnr,  resting  on  a  standard  fascine  mattress.  Work  was 
commenced  November  5  and  continued  until  stopped,  November  22,  by  a  rise  in  the 
river,  accompanied  by  a  stronff  current  and  heavy  drift.  The  river  having  receded, 
work  was  resumed  December  20  and  completed  January  9. 

Osceola  Bar, — The  flood  of  1898  did  some  damage  to  the  revetment  work  at  this 
point  in  three  places ;  in  all,  about  800  fee  t  of  upper-bank  protection  being  destroyed. 
The  river  mats  all  appeared  to  be  in  good  condition,  the  trouble  coming  from  faults 
at  the  junction  of  these  with  the  bank  paving.  This  damage  was  repaired  by  the 
construction  of  connecting  mats  and  repaving  the  bank.  At  the  head  of  the  bar 
there  was  a  very  large  washout  just  at  the  upper  edge  of  the  work.  A  sill  mat  and 
crib  were  placed  across  this  washout  to  prevent  its  enlargemnt. 

Work  on  Gold  Dust  Dam  and  other  points  in  the  reach  was  prevented  by  the  stage 
of  water  and  short  working  season.  ( For  details  of  the  work  in  Plum  Point  Reach 
see  report  of  Assistant  Engineer  Nolty.) 

Present  condition, — ^At  this  date  the  river  has  not  fallen  low  enough  for  an  exami- 
nation, so  it  can  not  be  stated  whether  any  new  faults  have  developed  in  this  reach. 
From  the  funds  made  available  by  the  sundry  civil  act  of  March  3, 1899,  the  com- 
mission has  allotted  $60,000  to  Plum  Point  Reach,  to  be  distributed  as  follows: 

Daniels  Point,  repairs  to  revetment $15,000 

Fletchers  Bend,  revetment  work 25,000 

Gold  Dust  Dam,  repairs 10,000 

General  repairs  and  contingencies 10,000 

Experimental  dikes. — The  commission  allotted  out  of  the  funds  made  available  by 
the  sundry  civil  act  of  July  1,  1898,  $25,000  for  the  construction  of  dikes  at  low- 
^ater  bars,  under  the  supervision  of  the  subcommittee  of  the  committee  on  con- 
Btraction.  The  bar  decided  on  for  the  first  work  was  that  opposite  Point  Pleasant, 
Mo.  (80  R.).  The  location  of  these  dikes  and  their  character  are  shown  on  draw- 
ings accompanying  this  report.  Work  on  Dike  No.  1  was  begun  October  20.  After 
the  first  section,  240  feet  long,  of  this  was  completed  it  was  necessary  on  account  of 
the  high  stage  of  river  and  deep  water  at  location  of  anchor  piles  to  temporarily 
Bnspend  work  on  this  dike  and  to  construct  Dike  No.  3,  which  was  located  in  shoaler 
water.  This  dike  was  completed  to  a  length  of  about  982  feet,  and  a  small  crib  was 
built  at  its  inshore  end  to  prevent  cutting  at  this  point.  The  river  in  the  meantime 
had  continued  to  rise,  and  work  was  suspended  till  more  favorable  conditions.  On 
January  6  work  was  resumed  under  more  favorable  conditions  and  the  second  sec- 
tion of  Dike  No.  1  was  completed.  During  this  work  another  rapid  rise  occurred 
and  work  was  suspended  for  the  season.  Each  section  of  dike  was  20  feet  wide  at 
bottom  and  from  9  to  15  feet  high  to  end  of  screen  poles,  depending  on  depth,  so  as 
to  have  the  end  of  poles  near  the  low-water  line.  (The  details  of  construction  will 
be  found  in  the  report  of  Assistant  Engineer  Nolty.) 
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In  aooordance  with  a  resolution  of  the  oommission,  adopted  at  its  March  aeflsion, 
this  work  has  been  transferred  to  the  office  of  the  secretary  of  the  commission. 

LBYEEB. 

Upper  8t,  Francis  Levee  diairioi  (SS  miles  above  to  70  miles  hehw  Cairo,  JS.)- — Thia  dis- 
trict extends  from  Commerce,  Mo.,  to  New  Madrid,  Mo.,  a  distance  by  river  of  about 
105  miles.  The  length  of  levee  line  when  completed  will  probably  be  about  80  miles. 
The  area  protected  is  the  land  between  the  river  and  Prairie  Ridge,  which  is  cut  bj 
the  river  at  New  Madrid.  This  area  is  about  700  square  miles.  This  land,  thon^h 
generally  low,  is  separated  into  sections  by  ridges  generally  above  overflow.  Id 
addition  to  the  above,  a  very  large  area  of  the  Lower  8t.  Francis  Bottom  is  subject 
to  overHow  from  this  same  water,  as  it  can  find  its  way  through  the  low  gap  at  the 
upper  end  of  Prairie  Ridge.  This  latter  region  is  also  subject  to  overflow  by  high 
water  getting  through  the  narrow  gap  between  Cape  Girardeau  and  Commerce  Ridge, 
but  a  small  State  levee  has  been  built  across  this  gap.  A  levee  has  been  built  bj 
local  authorities  from  Commerce  to  the  Iron  Mountain  Railroad,  a  mile  above  Birds 
Point,  and  is  in  good  condition.  From  Birds  Point  southward  a  levee  was  started  in 
1896,  but  lack  of  funds  caused  the  cessation  of  work  after  about  3  miles  had  been 
worked  on,  but  practically  none  of  this  was  completed.  There  is  no  data  in  this 
office  from  which  to  calculate  the  amount  of  earth  in  the  existing  levee  from  Com- 
merce to  Birds  Pointy  or  the  total  yardage  necessary  to  close  in  this  basin.  To  close 
the  gap  at  Birds  Point  and  complete  the  levee  as  far  down  as  O'Briens  Ridge  {]2 
miles)  will  require  about  850,000  cubic  yards.  No  work  has  up  to  the  present  tinw 
been  done  in  this  district  by  the  United  States,  but  out  of  the  funds  made  available 
by  the  sundry  civil  act  of  March  3, 1899,  the  commission  has  allotted  the  sum  of 
$20,000  for  work  at  and  below  Birds  Point. 

Lower  Si,  Francis  Levee  district  {80  to  £98  miles  below  Cairo,  JS.).— The  length  of  this 
district  by  river  is  218  miles.  The  length  by  the  levee  line  when  completed  will 
probably  be  about  215  miles.  The  length  of  complete^d  levee  is  now  abont  122^ 
miles,  beginning  1  mile  above  Point  Pleasant,  Mo.  (80  R.  j*and  ending  back  of  Centen- 
nial Island  (208  R.).  Near  Walnut  Bend,  Ark.  (275  R.)  there  is  a  levee  line  6  miled 
long  which  will  form  part  of  the  proposed  continuous  line  to  the  month  of  the  St. 
Francis  River  (298  R.).  Including  this  Walnut  Bend  line,  1^  miles  of  levee  are 
now  in  place,  leaving  to  be  constructed  for  the  complete  closing  of  this  basin  about 
8&i  miles.  The  area  that  will  probably  be  protected  by  the  completed  levee  will  be 
about  3,490  square  miles.  At  the  date  of  the  last  Annual  Report  one  contract  was 
in  force,  that  of  Shippey  db  Johnson,  for  repairs  to  Walnut  Bend  levee,  at  15.99  cent« 
per  yard.  This  contract  was  satisfactorily  completed  by  December  1,  1898.  From 
the  funds  made  available  by  the  sundry  civil  act  of  July  1, 1898,  the  commission 
allotted  the  sum  of  $34,000  for  levee  work  in  this  district.  This  was  used  in  work 
at  the  following  points:  A  new  loop  at  Rankins  mill.  Mo.  (103  R.);  repair,  enlarge- 
ment, and  topping  near  Caruthersville,  Mo.  (109  to  113  R.) ;  repairs,  enlargement,  and 
topping  near  Tylers,  Mo.  (125  to  128  R.);  repairs,  enlargement,  and  topping  near 
Cheeks,  Ark.  (131  to  135  R.) ;  spur  at  Rosa,  Ark.  (157  R.) ;  repairs  near  Luzora,  Ark. 
(160  R.);  repair,  enlargement,  and  topping  near  Sans  Souci,  Ark.  (166  to  177  R.); 
repairs,  enlargement,  and  topping  near  Nodena,  Ark.  (180  to  187  R.).  In  addition  to 
the  above  work  by  the  United  States  the  St.  Francis  levee  board  has  repaired  10 
miles  of  existing  levee  and  constructed  about  one- fourth  of  a  mile:  this  last  acrosB 
the  chnte  of  Island  No.  38  (208  K.). 

During  the  period  from  May  1, 1898,  to  April  30,  1899,  there  were  constructed  as 
follows : 

Cubic  yards. 

By  the  United  States 218.537 

By  the  St.  Francis  levee  board 151,947 

Total 370,484 

During  the  same  period  the  United  States  expended  the  sum  of  $38,060.15.  This 
includes  office  expennes,  superintendence,  engineering  expenses,  and  contingencies. 
The  average  cost,  including  above  items,  was  17.4  cents  per  yard. 

The  following  is  a  summary  of  the  levees  in  this  district: 

Cubic  yard*. 

Constructed  by  United  States  and  in  place  April  30, 1898 3, 014, 810 

Added  ftom  May  1, 1898,  to  April  30, 1899 218,537 

Total  in  place  April  30, 1899 8,233,347 

Constrncted  by  levee  boards  and  citizens  and  in  place  April  30, 1898 4, 024, 614 

Added  from  May  1,1898,  to  April  30, 1899 151,947 

Total  in  place  AprU  30, 1899 4,176,561 
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Aggngtkte :  Cabio  yards. 

Erected  by  the  United  States 3,233,347 

Erected  by  others i 4,176,561 

Total  effective  in  place  April  30, 1899 7,409,908 

On  April  30, 1899.  one  contract  is  still  in  force,  with  T.  Mike,  for  enlargement  work 
Dear  Tvlers,  Mo.    It  is  expected  that  this  contract  will  be  completed  by  July  1, 1899. 

The  high  water  of  the  year  was  not  snfflcient  to  threaten  the  levee  at  all ;  no 
breaks  occnrred,  and  the  only  damage  was  a  small  amount  of  wave  wa»h  in  recent 
work  where  the  sodding  had  not  taken  hold.  No  expense  was  incnrrod  in  watching 
or  narsing  the  levee  during  high  water.  There  are  two  existing  breaks  in  the  line, 
one  at  the  town  of  Point  rleasant,  about  1,000  feet  long;'  money  was  available  to 
olostf  this  gap,  but  i^  was  impossible  to  obtain  the  right  of  way,  as  the  citizens  take 
but  little  interest  in  the  worK.  No  water  passed  through  this  gap  this  season.  The 
other  gap  is  at  Stancils  Bayou.  This  is  due  to  a  cut  made  in  the  levee  last  summer 
for  the  purpose  of  draining  off  back  water.  The  persons  who  cut  the  levee  failed  to 
close  it,  as  it  was  expected  they  would,  and  all  the  pressure  brought  upon  them  to 
make  them  do  it  failed,  and  the  levee  is  still  open.  The  guilty  parties  were,  how<t 
ever,  indicted  and  tried  in  April  under  the  law  for  the  protection  of  levees,  but  their 
sentence  has  been  suspended  for  the  present.  Some  water  ran  through  this  break 
this  year  and  about  20  square  miles  were  inundated.  Of  this  but  a  small  part  is 
cleared  and  that  principally  land  belonging  to  those  who  out  the  levee. 

To  enlarge  the  existing  levees  and  raise  them  to  the  final  grade,  as  established  by 
the  commission,  will  require  the  putting  in  place  of  about  4,000,000  cubic  yards  of 
earth.  No  accnrate  surveys  have  been  made  for  the  location  of  the  portion  of  the 
line  not  yet  constructed,  bat  it  is  ronghly  estimated  that  this  will  require  about 
11,000,000  cubic  yards,  iu  addition  to  the  above. 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  8, 1899,  the  com- 
mission has  allotted  the  sum  of  $123,500  for  levee  work  in  this  district.  In  addition, 
the  St.  Francis  levee  board  hns  funds  at  its  command,  and  has  let  contracts  for  build- 
ing 24  miles  of  levee  from  the  present  terminus  to  below  the  city  of  Memphis  and 
for  extending  the  Walnut  Bencl  levee  upstream  11  miles.  This  will  leave  a  f^ap  of 
about  50  miles  still  open.  A  profile  acoompanyinff  this  report  shows  in  detail  the 
grades  of  the  levee  line  and  the  locality  of  work  done  in  this  district  daring  the 
period  covered  by  this  report. 

SECOND  DISTRICT  (FOOT  OF  ISLAND  NO.  40  TO  MOXTTH  OF  WHITE  RIVER,  180  MILBS). 

Hopefitld  Bend  {fH-tSO  mileB  below  Cairo,  B,). — ^The  revetment  in  this  bend,  now 
about  16,000  feet  long,  extends  from  Mound  City  Landing  to  Hopefield  Point ;  ft  was 
begun  in  1882  and  completed  in  1888.  From  1890  to  1893  extensive  repairs  were 
made  along  the  lower  10,000  feet  by  placing  wider  river  mats  and  revetting  the  upper 
bank  with  stone.  The  work  along  this  lower  10,000  feet  was  failing,  on  account  of 
it«  narrow  width  and  generally  weak  design.  The  high  water  of  1897  damaged  this 
work  bv  scouring  above  and  behind  the  bank  paving.  This  damage  was  repaired 
in  the  &11  of  the  same  year  by  crib  dikes,  built  across  the  pockets  excavated  by  the 
flood.  The  high  water  of  1898  seriously  damaged  the  revetment  at  several  places. 
This  consisted  of  holes  scoured  out  at  the  junction  of  mat  and  bank  work,  under- 
mining the  bank  paving  and  extending  under  the  inshore  edge  of  the  river  mat. 
Repairs  were  made,  beginning  October  31  and  ending  November  19.  New  mats  of 
the  fascine  type  were  sunk  in  the  pockets  made  by  the  scour.  The  slope  was  restored 
by  cribs  and  the  bank  repaved.    (For  details  see  report  of  Assistant  Engineer  Rees.) 

It  is  absolutely  essential  for  the  existence  of  the  harbor  of  Memphis  that  this  point 
should  not  be  allowed  to  recede  further.  There  are  at  present  a  few  weak  points 
which  should  be  attended  to. 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  3, 1899,  the  com- 
mission has  allotted  the  sum  of  $60,000  for  repairs  to  the  revetment  work  at  Hope- 
field  Bend. 

MemphU  Harbor  (tSO  miUi  below  Cairo^  £.).— The  bank  for  a  length  of  10,166  linear 
feet  has  been  revetted  bv  the  United  States  and  for  2,206  linear  feet  by  a  system 
of  dikes  built  by  Unitea  States  employees  from  funds  supplied  by  the  citizens. 
Most  of  the  work  placed  has  held  without  loss.  Along  the  upper  portion  of  the 
harbor  front,  extending  from  Wolf  River  to  below  Monroe  street,  a  large  sand  bar 
has  formed.  This  has  made  the  compress,  elevator,  and  oil  mills  situated  above  the 
paved  levee  inaccessible  to  steamboats,  and  the  tailing  down  of  the  sand  bar  along 
the  paved  steamboat  landing  has  shut  off  about  one-half  of  it,  or  1,500  feet,  to 
steamboat  use  during  low  staees  of  the  river.  At  the  date  of  the  last  Annual  Report 
there  remained  an  unprotected  portion  of  the  bank  1,200  feet  long  between  the  lower 
end  of  the  Government  revetment  and  the  bridge  company's  revetment.  The  sun- 
dry civil  act  of  July  1,  1898,  appropriated  $35,000  for  the  completion  of  the  revet- 
ment along  the  bluff  and  $10,000  for  repairing  the  damage  done  to  previous  revetment 
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work  by  the  flood  of  1897.  With  the  former  it  was  proposed  to  revet  the  gap  of 
about  1,200  feet  with  arevetmeut  of  standard  type,  the  fascine  mattress  beiojij^  about 
300  feet  wide  and  shore  paving  extending  to  the  22- foot  stage.  Work  was  begun 
September  14  and  the  project  was  completed  November  14.  (For  details  see  rt-port 
of  Assistant  Engineer  Kees.)  This  uow  makes  the  revetment  work  along  this  front 
complete  from  Wolf  River  to  below  the  bridge,  a  total  distance  of  about  12,400  it-et, 
all  of  which  is  in  ^ood  condition.  No  appropriation  or  allotment  has  been  made 
for  work  at  this  point,  but  the  last  river  and  harbor  act  directs  the  commission  to 
examine  into  the  advisability  and  cost  of  removing  the  sand  bar  formed  in  front  of 
the  landing. 

Wolf  Hirer  (SSO  miles  heJow  Cairo,  X.).— The  width  of  the  bar  in  front  of  Wolf 
River  at  low  stages  is  about  2,100  feet;  through  this  the  river  has  formed  a  fairly 
tixed  channel  to  its  junctfon  with  the  Mississippi.  The  river  and  harbor  act  of  June 
3, 1896,  made  available  for  the  improvement  of  this  stream  the  Kim  of  $35,000.  The 
approved  project  provided  for  dredging  and  the  removal  of  sunken  logs,  snags,  and 
other  obstructions.  An  attempt  wus  made  to  have  this  work  done  by  contract,  but 
during  the  progress  of  the  work  so  many  unexpected  difficulties  presented  them- 
selves that  justice  to  the  contractor  required  the  termination  of  the  contract,  which 
was  done  May,  1898,  after  about  30,000  yards  of  material  had  been  removed. 

In  July,  1898,  a  dipper  dredge  was  purchased  for  use  on  this  work  and  operations 
were  subsequently  carried  on  by  hired  labor.  Work  was  begun  July  22  above  the 
railroad  bridge  and  continued  until  August  13,  when  stopped  by  a  rise  of  the  river. 
Work  was  resumed  August  31  near  the  mouth  and  continued  until  November?: 
again  resumed  on  the  14th  above  the  bridge  and  stopped  for  the  season  November 
29.  A  total  of  about  28,000  yards  was  removed  from  tlie  channel  at  a  cost  of  about 
8  cents  per  yard.  In  addition,  about  90  snags  and  logs  were  removed  from  the 
channel  by  the  dredge,  aided  at  times  by  dynamite.  (For  details  of  this  work  see 
report  of  Assistant  Engiueer  Kees.)  Since  the  stoppage  of  actual  work  some  8li«;ht 
modifications,  shown  necessary  by  the  last  season's  work,  have  been  made  t-o  the 
dredge. 

As  during  the  high  water  in  the  Mississippi  there  was  slack  water  in  Wolf  River, 
a  fill  has  undoubtedly  taken  place  in  the  latter  which  its  current  is  powerless  to 
remove.  There  is,  however,  about  $20,000  remaining  of  the  appropriation  which 
will  be  used  to  remove  the  deposit  when  the  water  falls  low  enough. 

Nonconnah  Rock  {236  miles  below  Cairo). — This  obstruction,  consisting  of  a  ferrugi- 
nous sandstone  and  cemented  gravel,  is  about  4  miles  below  the  Memphis  Brid^^e, 
and  about  700  feet  from  the  Tennessee  shore.  It  has  been  a  source  of  annoyance  to 
boats  with  heavy  tows,  owing  to  its  location  directly  in  the  channel.  The  removal 
of  this  rock  was  begun  in  1893  under  contract.  Later  the  work  was  undertaken  by 
the  United  States  with  a  plant  constructed  for  the  purpose.  Very  efi^ctive  work 
was  done,  and  2,333  cuhic  yards  wore  removed  at  the  small  cost  of  $1.88  per  cubic 
yard.  From  funds  made  available  by  the  sundry  civil  act  of  July  1,  1898,  the 
commission  allotted  $3,000  for  the  continuation  of  this  work.  Work  was  begun 
September  15  and  completed  November  18.  Two  thousand  three  hundred  and  four- 
teen cubic  yards  of  rock  were  destroyed,  covering  an  area  of  25,000  square  feet. 
There  Is  now  a  least  depth  of  7  feet  over  the  rock  at  the  zero  stage  of  the  Memphis 
gau^e.  (For  details  see  report  of  Assistant  Engineer  Le  Yasseur.)  This  work  is 
considered  completed. 

Helena  Harbor  {306  miles  below  Cairo,  R.). — Six  hundred  linear  feet  of  continnous 
revetment  and  five  spur  dikes  were  built  in  1889,  protecting  abont  3,000  feet  of  bank 
along  the  city  front.  The  lower  dikes  being  in  an  unfinished  condition,  the  bank 
caved  badly  in  their  immediate  vicinity.  This  revetment  was  further  extended  to  a 
total  length  of  4,100  feet  in  1896.  The  sundry  civil  act  of  July  1, 1898,  appropriated 
$30,000  for  the  completion  of  the  revetment  at  Helena.  With  this  it  was  proposed  to 
extend  existing  work  downstream  and  repair,  where  necessary,  existing  work. 
Work  was  begun  November  16  and  completed  January  11.  The  revetment  was  con- 
tinued downstream  926  feet,  the  fascine  subaqueous  mat  being  250  feet  wide.  The 
bank  paving  was  carried  up  to  about  18  feet  on  the  Helena  gauge,  where  a  depression 
in  the  bank  existed,  and  across  this  two  small  dikes  were  built  reaching  to  the  top 
of  the  bank.  In  addition,  repairs  were  made  to  1889  work.  The  interm^iate  spaoes 
between  dikes  were  mattressed  below  low  water,  and  two  small  dikes  were  built 
above  the  water  line  so  as  to  restore  the  normal  slope  of  the  bank.  (For  details  of 
this  work  see  report  of  Assistant  Engineer  Rees.) 

Thirty  thousand  dollars  have  been  appropriated  by  the  sundry  civil  act  of  March 
3, 1899,  for  improving  harbor  and  rectifying  the  banks  at  Helena. 

L£VEES. 

Upper  Tazoo  Levee  distriot  {244  to  366  miUs  below  Cairo,  L,). — The  length  of  this 
district  by  river  is  121  miles,  and  the  length  of  levee  lines  123.88  miles.  The  terri- 
tory protected  by  the  levee  is  3,281  square  miles.    At  the  date  of  the  last  annaal 
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report  one  contract  was  in  force,  with  Reese  Thomas,  sections  77-79  (330  L.)  at  16.99 
cents  per  cubic  yard.  This  contract  was  satisfactorily  completed  November  1, 1898. 
From  the  funds  made  available  by  the  sundry  civil  act  of  July  1, 1898,  the  commis- 
sion allotted  $46,000  for  levee  work  in  this  district.  With  this  a  new  loop  was  con- 
structed on  sections  81-82  (332  L. ).  The  local  board  during  this  period  has  repaired 
and  enlarged  24  miles  and  topped  4  miles  of  existing  levee.  The  work  done  between 
May  1,  1898,  and  April  30^  1899,  was  as  follows: 

Cable  yards. 

By  the  United  States 484,255 

By  the  local  levee  board 594,860 

Total  in  place  April  30, 1899 1,079,116 

The  United  States  expended  in  this  district  for  levee  construction  between  May  1, 
189S,  and  April  30,  1899,  the  sum  of  $77,370.54.  This  includes  office  expenses,  super- 
intendence, engineering  expenses,  and  coutingeucies.  The  average  cost  per  cubic 
yard  of  the  work  done,  including  the  above  items,  was  15.98  cents. 

The  following  is  a  summary  of  the  levees  in  this  district: 

Cubic  yards. 

Constructed  by  United  States  and  in  place  April  30, 1898 4, 415, 261 

Added  by  United  States  from  May  1, 1898,  to  April  30, 1899 484, 255 

Totalin  place  April  30, 1899 4,899,516 

Constructed  by  levee  board  and  in  place  April  30,  1898 10, 266, 905 

Added  by  levee  board  May  1, 1898,  to  April  30, 1899 594, 860 

Total  in  phice  AprU  30, 1899 10,861,765 

Levees  in  place  April  30, 1899 : 

Erected  by  United  States 4,899,516 

Erected  by  local  levee  board 10,861, 765 

Total  in  place 15,761,281 

On  April  30, 1899,  one  contract  is  still  in  force  with  Aderholdt  &  Lowrance  for  work 
on  sections  81-82  at  14.94  cents  per  cubic  yard.  It  is  expected  that  this  contract 
will  be  completed  by  July  1, 1899.  The  high  water  of  this  season  was  not  sufficient 
to  threaten  the  levee,  and  no  damage  beyond  some  slight  wave  wash  was  caused. 
No  expense  was  incurred  in  protecting  the  levee  during  this  high  water. 

The  estimated  yardage  required  to  raise  and  enlarge  this  levee  line  to  the  final 
grade  established  by  the  commission  is  approximately  18,000.000  cubic  yards. 

From  tbe  funds  made  available  by  the  sundry  civil  act  of  March  3, 1899,  the  com- 
mission has  allotted  $123,500  for  levee  work  in  this  district  during  the  coming  season. 

A  profile  acoompanyiug  this  rt^port  shows  in  detail  the  grades  of  the  .levee  line 
and  the  locality  of  work  done  in  this  district  during  the  period  covered  by  this 
report. 

White  Biver  Levee  distiHct  {S06  to  $85  miles  helow  Cairo,  jB.).— The  length  of  this 
district  by  river  is  79  miles,  and  by  the  levee  line  74  miles.  The  levee  starts  at  the 
foot  of  Crowley s  Ridge,  at  tbe  upper  end  of  the  city  of  Helena,  and  the  terminus  is 
at  the  end  of  the  back  line  of  the  Laconia  Circle  Levee,  which  doubles  on  itself  and 
joins  the  main  line  at  Laconia  (375  K.).  The  United  States  has  control  of  64  miles  of 
the  levee,  the  remaining  10  miles  of  levee  being  maintained  and  controlled  by  the 
local  boards,  8  of  these  miles  consisting  of  the  back  line  of  the  Laconia  Circle  and 
the  other  2  being  in  front  of  the  city  of  Helena.  The  territory  to  be  protected  is  a 
narrow  strip  of  from  8  to  30  miles  in  width,  lying  between  the  Mississippi  and  White 
rivers,  and  naving  an  area  of  about  910  square  miles.  Four  breaks  exist  at  present 
in  this  line,  all  made  by  the  flood  of  1897.  The  total  length  of  existing  breaks  is 
about  10,000  feet,  and  all  are  situated  within  a  distance  ot  4  miles  near  Modoc  and 
llugheys  (337  and  340  R.). 

At  the  date  of  the  last  annual  report  one  contract  was  in  force  with  the  J.  S. 
McTighe  Company  for  work  at  School  house  Bayou  (342  R.).  This  contract  was  sat- 
isfactorily completed  November  30, 1898. 

From  tne  funds  made  available  by  the.  sundry  civil  act  of  July  1, 1898,  the  com- 
mission allotted  for  levee  work  in  this  district  the  sum  of  $30,000.  With  this  work 
has  been  done  as  follows:  Repair,  enlargement,  topping,  and  banquet  near  Westover 
(310-321  R.) ;  repair,  enlargement,  and  topping  in  and  near  Zenor  Bend  (343-370  R.); 
also  slight  repairs  of  damage  done  by  high  water  of  1898.  The  local  levee  boards 
have  also  daring  thia  period  put  in  place  about  24,000  yards  in  the  HelenA  Front 
Levee* 
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The  work  done  between  May  1, 1898,  and  April  90, 1899,  is  as  follows: 

Cabio  jard^ 

By  the  United  States 194,254 

By  local  levee  board  and  others '. 24,1^.'(> 

Total  in  place  April  30, 1899 218,454 

The  United  States  expended  in  tbis  district  for  levee  construction  between  May  1, 
189Hy  and  April  30,  1899,  the  sum  of  $41,061.18.  Tbis  includes  office  expenses,  super- 
intendence, engineering  expenses,  and  contingencies.  Tbe  average  cost  per  cabit* 
yard  of  the  work  done,  including  tbe  above  items,  was  19.60  cents.  Tbe  sum  of 
$3,000  of  tbe  above  was  expended  in  a  complete  survey  of  tbis  line  during  February 
and  March,  1899. 

Tbe  following  is  a  summary  of  tbe  levees  in  this  district: 

Cabio  yudt. 

Constructed  by  Unit'Od  Stat.es  and  in  place  April  30, 1898 6, 337,47^ 

Added  by  United  States  May  1, 1898,  to  April  30, 1899 194,254 

Total  in  place  April  30, 1899 5, 531,  TO 

Constructed  by  levee  boards  and  in  place  April  30, 1898 1, 018, 86t) 

Added  by  levee  boards  May  1, 1898,  to  April  30, 1899 24,200 

Total  in  place  April  30, 1899 .„.  1,043,066 

Effective  levees  in  place  in  this  district  April  30, 1899: 

Erected  by  United  States 5,531, rS2 

Erected  by  levee  boards  and  others 1,043,066 

Total 6,574,798 

On  April  30, 1899,  one  contract  is  still  in  force  in  tbis  district,  with  Martin  Jennings 
&>  Co.,  for  enlargement  work  on  levee  back  of  Zenor  Bend.  It  is  expected  that  tins 
contract  will  be  completed  by  August  1, 1899. 

Tbe  levee  in  tbis  district  is  generally  low  and  weak.  Much  of  it  is  below  the 
high  water  of  1897.  To  bring  it  up  to  the  final  grade  established  by  tbe-commission 
will  require  that  it  be  raised  from  3  to  7  feet,  besides  banquets  will  be  needed 
where  the  levee  exceeds  12  feet  in  height.  To  do  tbis  and  to  close  the  existing 
breaks  will  require  the  placing  of  not  less  than  6,000,000  cubic  yards.  The  recent 
high  water  was  not  sufficient  to  really  test  tbe  levee.  But  little  damage  was  done, 
consisting  of  wave  wash  in  a  few  places  where  the  sod  had  not  taken  hold.  A  total 
expense  of  $109  was  incurred  in  preventing  damage  from  tbis  cause. 

From  tbe  funds  made  available  by  tlie  sundry  civil  act  of  March  3, 1899,  the  com- 
mission allotted  $61,750  for  levee  work  in  this  district  durinff  the  coming  season. 

A  profile  accompanying  this  report  shows  in  detail  the  grades  of  the  levee  line  and 
the  locality  of  work  done  in  this  district  during  tbe  period  covered  by  this  report. 

GENERAL  REMARKS  ON  LEVEE  WORK  IN  ALL  THREE  LBVEB  DI8TKICTB. 

All  levee  work,  though  pushed  as  vigorously  as  possible,  has  been  much  delayed, 
and  in  no  one  of  the  districts  were  all  the  contracts  completed.  The  delay  was 
caused,  first,  by  the  lateness  of  the  passage  of  the  act  and  of  tbe  allotments.  Tbe 
allotments  not  being  made  until  late  in  June,  it  was  impossible  to  enter  into  con- 
tract before  the  lant  of  August.  A  further  delay  was  caused  by  the  presence  of  yel- 
low fever  in  the  Mississippi  Valley  and  the  consequent  quarantine  restrictions  and 
scarcity  of  labor.  Later  in  the  season  the  weather  became  most  nnfavorable;  heavy 
rains  and  unprecedentedly  cold  weather  caused  still  longer  delays.  Fortunately  the 
water  this  spring  did  not  reach  a  really  dangerous  stage,  and  no  trouble  has  occurred 
from  uncompleted  levee  work. 

STAGES  OF  THE  RIYEB  DURING    THE  YEAR,  AND  VARIOUS  OAUGX   RECORDS  IK  THE 
FIRST  AND  SECOND  DISTRICTS. 

Daring  the  past  year  the  river  was  neither  very  low  nor  very  high. 

At  the  date  of  the  last  Annual  Report  the  flood  of  1898  was  subsiding.  This  fall 
continued  with  slight  temporary  rises  until  the  end  of  July,  the  stage  getting  as  low 
as  12.5  feet  at  Cairo  on  July  27,  and  7.7  feet  at  Memphis  two  days  later.  This  was 
followed  by  a  rise  amounting  to  about  15  feet  at  Cairo  and  11  feet  at  Memphis.  The 
river  then  fell,  and  for  tbe  remainder  of  the  calendar  year  continued  fairly  low. 
The  river,  however,  was  at  no  time  really  low,  the  minimum  gauge  readings  being 
at  Cairo,  7.6  feet;  New  Madrid,  6.5  feet;  Fulton,  6.6  feet;  Memphis,  4.8  feet;  Helena^ 
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7.8  feet,  all  about  October  10.  In  January  a  rapid  rise  occurred,  followed  by  a  slight 
fall,  which  was  succeeded  by  the  flood  of  the  year,  which  at  the  time  of  this  report 
is  slowly  subsiding.  This  high  water  is  far  below  the  record,  but  is  noticeable  for 
the  long  period  at  which  it  continued  practically  at  a  stand.  At  Cairo  the  river 
remained  between  45.8  and  46.2  feet  (themazi{num)  from  March  20  to  April  9,  a  period 
of  twenty  days.  At  New  Madrid  the  stage  was  36  feet,  maintained  within  one-tenth 
of  a  foot  from  March  21  to  April  10.  At  Fulton  the  maximum  was  34.9  feet  and  at 
Memphis  35.2  feet.  The  river  at  this  point  stood  above  35  feet  from  March  26  to 
April  14.  At  Helena,  owing  to  the  effect  of  the  still  open  St.  I^^ancis  Bottom,  the 
rise  was  much  slower  and  tne  top  not  so  prolonged;  the  maximum  of  46.9  feet  was 
reached  about  April  13.  The  failure  of  the  river  to  reach  the  ordinary  low  stage 
and  the  frequent  temporaiy  rises  daring  the  working  season  seriously  interfered 
with  revetment  and  channel  work  in  these  districts,  increased  the  cost  of  the  work 
done,  and  prevented  the  entire  programme  of  operations  from  being  completed. 

OYBBFLOW  TBOM  HIGH  WATER. 

During  the  last  high  water  the  conditions  of  overflow  were  about  as  follows: 

Upper  Si,  FranciB  Levee  dUtriot — The  country  above  Birds  Point  was  protected  by 
the  existing  levee.  The  town  itself  is  too  high  to  be  overflowed  by  the  stage  of 
water,  but  below  the  town  the  water  came  through  various  gaps  in  the  levee  and 
around  the  end  of  it  and  covered  as  much  land  as  if  the  levee  did  not  exist. 

Lower  St.  Franeis  Levee  diatriei. — The  water  did  not  get  high  enough  to  go  through 
the  gap  at  the  town  of  Point  Pleasant.  Water  did,  however,  get  through  the  cut  at 
Stanclls  Bayou  (94  R.)  and  overflowed  some  20  square  miles ;  most  of  which  is  low  and 
swampy  land  not  yet  cleared.  From  the  south  end  of  the  levee  to  the  mouth  of  the 
St.  Francis  River  the  overflow  was  general,  only  the  highest  spots  being  above  water. 
Some  trouble  was  caused  in  this  levee  district  by  backwater  in  the  Crooked  Lake 
region,  the  levee  crossing  Crooked  Lake  Bayou  (148  R.),  the  natural  drainage  of  this 
oonntiV.  The  artificial  drainage  system  provided  by  the  local  authorities  became 
choked,  and  quite  a  large  region  was  overflowed  hj  backed-up  rain  water.  l%e  local 
levee  board  expects  thu  season  to  dig  drainage  ditches,  so  as  to  prevent  the  recur- 
rence of  this  overflow. 

Upper  Tojfoo  Levee  dietrieU— The  levees  in  this  district  are  intact,  and  no  trouble 
was  caused  by  overflow. 

White  River  Levee  distriet. — Through  the  breaks  in  this  region,  of  which  the  total 
length  is  10,0(X)  feet,  the  water  ran  freely  and  overflowed  practically  all  the  land 
back  of  and  below  these  breaks.  A  small  section  of  cultivated  land  lying  close  to 
the  levee  and  just  north  of  the  end  of  Laoonia  Loop  was  about  all  that  was  not  cov- 
ered. Observations  were  made  in  this  district  by  Assistant  Engineer  Purvis  of  the 
height  of  the  water  at  the  crest  of  this  season's  rise,  and  this  was  compared  with 
the  height  corresponding  to  the  same  gauge  reading  at  Helena  in  1897  before  the 
breaks  in  the  levee.  The  result  of  the  comparison  is  as  follows :  At  Helena  and  for 
some  miles  below  the  heights  are  the  same.  Then  this  season's  height  begins  to  fall 
below  that  of  1897,  reaching  the  maximum  difference  of  2.6  feet  at  the  first  break. 
At  the  last  break  thjs  difference  was  1.9  feet.  Below  the  last  break  the  difference 
decreases  and  disappears  as  we  near  the  lowest  point  in  the  levee.  Following  around 
the  circle  and  going  up  the  back  line  of  the  Circle  Levee,  the  present  season's  water 
rises  above  that  oi  1897  to  as  much  as  2  feet  near  where  the  back  of  the  levee  joins 
the  main  line.  These  observations  show  clearly  the  effect  of  these  breaks  on  the 
high-water  line  ontside  the  levee  and  the  backwater  heights  inside. 

BUBVEY8,  GAUGES,  AND  OBSERVATIONS. 

During  the  time  covered  by  this  report  the  following  examinations  and  surveys 
have  been  made. 

July,  1898. — An  examination  and  survey  of  the  levee  line  from  Birds  Point,  Mo., 
to  O'Briens  (12  miles  by  levee).    This  is  part  of  the  Upper  St.  Francis  Levee  district. 

Avguet,  1898, — Hydrogruphic  survey  in  the  vicinity  of  Island  No.  34. 

September^  i^P^.— Hydrographio  survey  at  Caruthersville  Front  to  determine  the 
best  method  of  expending  appropriation  for  this  point.  Detailed'survey  of  Mem- 
phis Front.  Hydrographic  survey  of  Nonconnah  Rock,  preliminary  to  beginning 
e^rations  at  this  point.  Hydrographic  survey  of  Point  Pleasant  Reach,  to  deter- 
mme  location  of  spur  dikes.  Exammation  of  portion  of  Wolf  River  preliminary 
to  beginning  operations. 

NetemheTf  189S, — Final  hydrographic  survey  of  Nonconnah  Rook. 

December,  i^^.->Hvdrographic  survey  of  Helena  Harbor.  Final  hydrographic 
survey  of  part  of  Wolf  Riverjafter  dredging.    Survey  of  Memphis- Reach. 

Pebiyery^  i^Pd.— Survey  of  White  River  Levee  district  (74  miles).  Mileposts  were 
cstabUshsa  and  much  useful  information  obtained.  "* 
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Minor  examinations  and  surveys  were  made  from  time  to  time  daring  the  progresi 
of  work  at  the  varioas  points  where  active  operations  were  in  progress. 

Of  the  funds  made  available  by  the  sundry  civil  act  of  March  3, 1899,  the  com- 
mission has  allotted  the  sum  of  $5,000  for  surveys,  gauges,  and  observatioos  in  the 
first  and  second  districts  during  the  coming  year. 

PLANT. 

From  the  funds  made  available  by  the  sundry  civil  act  of  July  1, 1898,  the  com- 
mission allotted  $16,000  for  care  of  and  repairs  to  plant  in  the  first  and  second  dis- 
tricts. 

Most  of  the  plant  which  has  been  accumulated  in  these  districts  is  now  stored 
near  Memphis,  the  floating  property  being  tied  to  the  bank  a  short  distance  below 
the  bridge.  This  plant  consists  of  steamboats,  quarter  boats,  shop  boata,  graders, 
pile  drivers,  barges  of  all  kinds,  miscellaneous  craft,  machinery,  and  the  necessary 
outfits  for  large  workin p^  parties.  There  are  now  borne  on  my  property  return  some 
24^000  articles,  the  original  cost  of  which  was  about  $450,000.  Much  of  this  is  in 
fair  condition,  but  some  of  the  articles  have  from  use  and  deterioration  reached  i 
condition  where  extensive  repairs  are  necessary.  To  put  the  plant  in  good  working 
condition  will  require  the  expenditure  of  not  less  than  $50,000. 

During  the  year  the  most  important  work  on  plant  was  on  the  steamer  Hia*. 
This  vessel,  while  towing^  was  suaffged  and  sunk  on  a  sand  bar  August  26,  The  fall- 
ing river  left  the  vessel  high  and  dry.  An  examination  showed  a  hole  in  the  bottom 
48  feet  long.  This  was  temporarily  repaired  and  the  vessel  floated  off  December  29. 
As  extensive  repairs  were  necessarv,  authority  was  obtained  and  a  contract  entered 
into  for  these  repairs.  The  vessel  is  now  on  the  ways  at  St.  Louis.  Durin j^  a  squall 
on  the  night  ot  July  31  the  Ita8oa  was  swamped  and  sunk.  It  waa  subsequently 
raised  and  the  damages  repaired.  The  dredge  Wolf  is  now  undergoing  alterations 
shown  to  be  desirable  by  last  season's  operations.  The  floating  dock  has  been  in 
service  without  any  but  the  slightest  repairs  since  1889.  It  needs  thorough  over- 
hauling, calking,  and  a  pffftly  new  bottom.    This  Is  now  being  done. 

In  addition  to  the  above,  minor  repairs  were  made  to  steamers  Chisott,  Grahamf  and 
Abbot,  barges,  graders,  and  other  plant.  (For  details  see  report  of  Assistant  Engi- 
neer Nolty.) 

Of  the  funds  made  available  bv  the  sundry  civil  act  of  March  S^  1899,  the  commis- 
sion has  allotted  the  sum  of  $25,000  for  the  care  of  and  repairs  to  plant  in  the  Fir^t 
and  Second  districts. 

Accompanying  this  report  and  forming  part  of  it  are  the  following  papers  and 
drawings : 

Beport  of  Assistant  Engineer  Nolty  on  operations  in  First  district. 

Beport  of  Assistant  Engineer  Rees  on  operations  in  Second  district. 

Beport  of  Assistant  Engineer  LeVasseur  on  operations  at  Nonoonnah  Book. 

Beport  of  Assistant  Engineer  Nolty  on  repairs  to  plant. 

Map  of  New  Madrid  front. 

Map  of  river  near  Point  Pleasant,  Mo. 

Drawing  of  Abattis  dikes. 

Map  of  Caruthersville,  Mo. 

Map  of  Plum  Pohit  Beach. 

Map  of  Memphis  and  vicinity. 

Map  of  Nonconnah  Bock. 

Map  of  Helena  front. 

Map  of  levees.  First  and  Second  districts. 

Map  of  First  and  Second  districts,  showing  overflow  of  1899. 

Profile  Lower  St.  Francis  Levee  district. 

Profile  Upi>er  Yazoo  Levee  district. 

Profile  White  Biver  Levee  district. 

Abstracts  of  proposals. 

List  of  civilian  engineers  employed  from  May  1, 1898,  to  April  30, 1899. 
Bespeotfnlly  submitted. 

E.  EVELETH  WiNSLOW, 

Captain  qf  £ngineer$. 
CoL  G.  L.  Gillespie, 

CorpB  qfEnginem'B,  PreHdent  Mtssiaaippi  Biver  Commission, 

Army  Building,  New  York  C>(y. 
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Financial  statement 

DfPROVlNa  MISSISSIPPI  BIVER,  FIRST  AND  SBCOND  DISTRICTS. 

July  1, 1898,  balance  nnexpended $128,989.89 

June  30, 1899,  amoant  appropriated  and  allotted  since  last 

statement 921, 750.00 

February  17, 1899^  amonnt  received  Arom  B.  F.  Dame,  for  rent 

of  island  in  Mississippi  River,  near  Australia,  Miss.,  for 

year  1899 1.00 

$1, 050, 740. 89 

June  30, 1899,  amonnt  expended  from  July  1, 1898,  to  date. ..  382, 483. 73 
October  11, 1897.  amount  of  Treasurer  settlement  No.  2488  (not 

taken  credit  for  in  my  last  financial  statement) .20 

August  13, 1898,  amount  of  Treasury  settlement  No.  5260 ....  8. 77 

August  29, 1898,  amount  of  Treasury  settlement  No.  5201 ....  9. 90 

Februaiy  17, 1899,  amonnt  deposited  to  credit  of  Treasurer 

United  States  on  account  of  rent  of  island  in  Mississippi 

River,  near  Australia,  Miss.,  for  year  1899 1.00 

April  5, 1899,  amount  transferred  to  Capt.  Mason  M.  Patrick, 

Corps  of  Engineers 16,071.02 

398,574.62 

June 30, 1899, balance  unexpended 652,166.27 

Outstanding  liabilities 10,600.00 

Amount  covered  by  uncompleted  contracts 6,  ^67. 73 

17,467.73 

Balance  available 634,698.54 

I  Amonnt  that  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30,  1901 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


HSPORT  or  MR.  AUG.  J.  NOLTT,  ASSISTANT  ENGINKBR,  UPON  WORK  DONE  IN  FIRST 
DISTRICT,  IMPROVING  MISSISSIPPI  RIVBR,  DURING  SEASON  OF  1898-99. 

Memphis,  Tenn.,  April  SO,  1899. 
Sir:  I  have  the  honor  to  submit  herewith  my  annual  report  of  operations  of  con- 
struction parties  in  First  district,  improving  Mississippi  River,  during  the  season  of 
1898-99* 

NEW  MADRID,  MO. 

The  season's  project  for  work  at  this  place  called  for  an  extension  downstream  of 
1,600  feet  of  the  existing  tevetment  of  the  town  front.  An  examination  made  by 
me  shortly  after  the  beginning  of  the  season's  work  prompted  me  to  recommend  to 
the  district  officer  a  change  in  the  project,  namely,  that  the  downstream  extension 
should  be  carried  to  a  distance  of  1,200  feet  only  and  that  about  400  feet  be  added 
at  the  head  of  the  existing  work,  where  there  were  unmistakable  signs  that  erosion 
would  soon  attack  the  then  head  of  the  work.  This  recommendation  was,  after  a 
personal  examination  of  the  locality,  approved  by  the  district  officer,  and  the  project 
thus  modified  was  carried  out. 

The  work  done  here,  as  well  as  all  other  revetment  work  at  the  places  mentioned 
hereafter,  is  of  the  standard  fa8cine-mat  type.  The  river  mattresses  are  265  feet 
wide,  with  shore  edge  lying,  wherever  practicable,  a  little  above  the  wet  contour, 
the  bank  above  bein^  graded  to  a  slope  of  1  on  3  and  then  paved  with  riprap  lying 
-en  a  4-inch  foundation  of  quarry  spalls,  the  riprap  being  8  inches  thick  at  the 
Water's  edge  and  tapering  off  to  6  inches  at  the  upper  limit  of  the  paving,  this  limit 
corresponding  to  about  the  33-foot  stage.  Where,  owing  to  deep  indentation  of  the  * 
shore  line,  it  was  impossible  to  lay  the  shore  edge  of  the  river  mats  upon  the  dry 
bank,  connecting  mats  were  used  to  make  the  proper  connection  between  the  former 
and  the  shore.  Where  the  edge  of  the  mat  joined  the  paving  an  extra  ridge  of  rip- 
rap was  laid.  Should  a  slight  separation  between  the  mat  and  paving  take  place, 
the  extra  stone  piled  along  the  junction  would  drop  down  and  close  the  ruptures. 
As  a  matter  of  fact,  only  one  small  connecting  mat  was  required  for  the  purpose  of 
making  the  proper  connection,  the  extreme  pliability  of  the  mat  permitting  of  its 
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closely  following  all  but  the  very  deep  indentatioiiB  of  the  shore  line.  A  eeconil 
connecting  mat  was  rerinired,  because  the  river  had  submerged  the  shore  edge  of  th« 
river  mat  beiore  the  paving  could  be  laid. 

The  following  is  a  brief  chronological  history  of  the  various  allotments  and  of  tbe 
work  done  here,  viz:  1893,  allotment  $25,000,  revetment  constrnoted,  900  feet,  froia 
Dry  Slough  down ;  1894,  allotment  $20,000,  revetment  constructed  725  feet,  exten- 
sion downstream  of  the  former  work ;  1896,  allotment  $16,000,  revetment  conatrocted 
525  feet,  downstream  extension ;  1898,  allotment  $50,000,  revetment  constraoted  l,2l£ 
feet,  from  lower  end  of  1896  work  down,  and  355  feet  above  the  head  of  the  18dS 
work;  total  for  18^8,  1,573  feet;  total  allotment,  $111,000;  total  revetment,  3,*^ 
feet ;  total  length  of  bank  covered,  3,643  feet,  about  80  feet  of  mat  being  expended 
in  laps. 

The  river  front  of  the  town  is  now  amply  protected  against  cavine,  and  no  further 
work  is  required  for  that  purpose.  The  bend  below  the  revetment,  no  we  ver,  is  cav- 
ing actively,  while  the  bar  opposite  is  advancing  at  a  rate  equal  to  the  recession  of 
the  bank. 

The  so-called  Dry  Slough  is  a  wide  slough  bed  which  begins  to  fill  up  when  the  river 
attains  a  30-foot  stage.  When  the  river  begins  to  recede  from  a  flood  stage,  theflov 
through  this  slough  is  very  rapid,  and  extensive  caving  of  the  west  bank  of  it,  which 
is  the  eastern  boundary  of  the  town,  takes  place.  Something  to  check  this  cavm^ 
will  soon  have  to  be  done,  but  whether  this  work  should  be  done  by  the  local  author- 
ities or  by  the  United  States  is  not  my  province  to  say. 

The  season's  work  was  prosecuted  under  very  adverse  conditions  as  to  stage  of  rirer 
and  conditions  of  weather.  Much  rain  fell,  and  while  most  of  it  fell  at  night  and 
consequently  did  not  interfere  directly  with  the  working  force,  it  caused  a  brash 
famine  by  reason  .of  the  boggy  condition  of  the  brush  bars.  Scarcity  of  bmsh  of 
course  meant  delay  to  the  work.  Labor,  too,  was  quite  scarce,  and  of  very  indiffereni 
character.  The  stage  of  river  remained  so  high  throughoxit  the  season  that  practi- 
cally there  was  no  low- water  season.  The  lowest  reamng  at  New  Madrid  was  7.25^ 
and  that  only  for  a  few  days. 

Work  was  begun  September  18  and  completed  December  2. 

The  following  is  a  detailed  statement  or  work  done  and  the  cost  thereof: 

Labor  and  subsistence $15,991.96 

Brush,  5,962.4  cords 6,191  &• 

Poles,  171.5  cords 257.3 

Wire  strands,  38,314  pounds 961.  o3 

Wire,  annealed,  8,202  pounds 147.  tW 

Wire,  silicon  bronze,  950  pounds 128. 2J 

Clips,  4,975 230.6: 

Staples,  spikes,  and  nails 23.21 

Stone,  5,574.8  cubic  yards 6,550.01 

Lumber 201.4" 

Fuel  and  engineer's  supplies 1, 143.W 

Miscellaneous  materials 302.  tS 

Manila  rope 1,486.4^ 

Towing 6,012.09 

Total 39,627.77 

River  mattress : 

No.l $20,094.6: 

No.2 7,70S.eO 

Connecting  mattress: 

No.l 775.04 

No.2 643.09 

Paving 10,304.30 

Crib  dike 107.07 

Total 39,627.77 

Total  length  of  revetment  for  1898, 1,533  linear  feet;  cost  per  linear  foot^  $25.S5; 
cost  of  mattress  per  square,  $6.77;  cost  of  paving,  $6.72  per  linear  foot. 

I 

CABUTHERSVILLB,  MO. 

The  project  for  the  protection  of  the  river  front  of  this  town  contemplated  th0 
construction  of  four  brush  and  stone  spurs  founded  upon  fascine. mats.  These  latter 
were  to  be  200  feet  wide,  from  the  low-water  contour  out,  and  120  feet  long.  Tha 
spurs  to  consist  of  two  cribs  each,  the  bottom  one  being  150  feet  long,  20  feet  wide, 
and  8  feet  high ;  the  upper  one  to  be  10  feet  base,  8  feet  high,  and  to  ran  from  tb« 
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top  of  the  graded  bank  to  near  the  enter  end  of  the  sill  mat.  The  bank  in  front  of 
each  Bill  mat  to  be  graded  to  a  slope  of  1  on  3  for  a  distance  of  80  feet  from  the  head 
of  the  mat  downstream ;  this  slope,  where  not  covered  by  the  crib,  to  be  i>aved  in 
the  nsaal  manner.  As  the  river  was  considerably  above  the  zero  stage,  nnd  in  order 
to  comply  with  the  specifications  in  the  project,  which  called  for  the  mats  to  extend 
200  feet  ontstream  from  the  zero  contour,  these  mats  were  made  220  feet  wide.  It 
was  also  intended  to  give  the  top  cribs  12  feet  base  instead  of  10  feet,  in  order  to 
insure  greater  stability.  The  distance  between  centers  of  spnrs  is  470  feet,  and  the 
total  distance  covered  by  the  work  is  1,530  feet,  counting  from  the  head  of  the 
upstream  sill  mat  to  the  foot  of  the  downstream  one. 

On  October  31  construction  plant  arrived  here  frdm  New  Madrid.  While  await- 
ing definite  instructions  for  the  beginning  of  work,  the  first  of  the  sill  mats  was 
started  on  the  ways ;  none  of  the  work,  however,  being  launched  off.  On  the  even- 
ing of  November  1,  telegraphic  orders  not  to  do  any  work  here,  as  the  project  had 
not  yet  been  approved,  were  received.  As  approval  of  the  project  was  not  expected 
for  at  least  ten  days,  aU  plant  was  moved  down  to  Plum  Point  Reach,  where  consid- 
erable repair  work  was  to  be  done.  The  section  of  mat  already  constructed  and 
still  on  the  ways  was  utilized  on  the  Plum  Point  work.  The  actual  beginning  of  the 
work  here  was  therefore  delayed  until  November  28,  by  which  time  the  mat  outfit 
could  be  spared  from  Plum  Point  without  seriously  interfering  with  the  progress  of 
that  work.  This  delay  of  nearly  one  month  was,  as  it  afterwards  turned  out,  very 
unfortunate,  as  it  prevented  the  completion  of  the  project.  Sill  mats  Nos.  4,  3,  2, 
and  1  were  rapidly  completed  in  the  order  named.  As  soon  as  the  lower  mat,  No.  4, 
was  sunk,  the  grader  was  put  to  work  grading  the  bank  in  front  of  the  mat,  and 
continuea  this  work  as  fast  as  the  successive  mats  were  sunk.  While  the  last  of 
the  mats  was  under  construction  ice  began  running  in  the  river,  and  this  compelled 
a  stoppage  of  the  wprk,  and  the  placing  of  the  outfit  into  places  protected  from  the 
ice.  Ei^ty-flve  feet  of  mat  was  lying  afloat.  This  was  also  moved  out  of  reach  of 
the  ice,  and  subsequently  moved  back  into  position,  and  extended  to  its  full  length. 
Four  days  were  lost  on  account  of  running  ice.  By  the  time  the  last  mat  was  sunk, 
ice  was  reported  again  running  heavily  at  Cairo,  and  two  days  additional  were  lost 
while  awaiting  fuirther  information  regarding  the  situation,  it  not  being  deemed 
advisable  to  begin  construction  of  the  heavy  cribs  until  there  was  a  certainty  of  no 
intermption  from  ice.  As  the  reports  were  favorable,  the  construction  of  Crib  No.  . 
1,  Dike  No.  4,  was  beenn,  although  the  river  was  hieh  and  rising,  it  being  deemed 
very  essential  that  uie  project  should  be  completed  by  the  end  of  the  working 
season,  if  possible. 

ITie  river  oontinned  rising,  bringing  down  much  heavy  drift,  a  large  part  of  which 
lodged  against  the  mooring  barges.  The  current  was  very  strong,  and  in  attempt- 
ing to  lower  the  finished  crib  to  bottom,  the  pressure  of  the  drift  and  current  against 
the  8-foot  wall  of  crib  was  too  strong  for  the  mooring  cables  to  successfully  resist. 
Three  of  these,  two  1-inch  steel  and  one  2i-inch  manila,  parted,  while  a  fourth  one 
pulled  out  its  anchorage.  This  set  the  whole  plant  of  seven  pieces  adrift.  Tlie 
crib  was  promptly  let  ^o  upon  the  first  sign  of  disaster  and  sank  to  the  bottom,  but 
not  in  its  proper  position,  the  outstream  end  being  forced  a  considerable  dibtaiice 
downstream.  The  location  of  this  orib  on  the  map  is  approximate  only,  it  being 
'  impossible  at  the  time  to  make  any  soundings,  or  other  examination,  to  determine 
its  precise  location. 

The  plant  floated  down  the  river,  there  being  no  steamer  near  by  at  the  time,  and 
was  finally  tied  up  6  miles  below. 

The  indications  being  for  a  continued  rise,  and  it  being  now  the  middle  of  Janu- 
ary, all  work  was  abandoned  for  the  season.  The  condition  of  the  work  was  then  as 
follows:  All  the  sill  mats,  four  in  number,  were  in  place;  trading  of  bank  in  front 
of  each  mat  completed,  each  graded  slope  being  80  feet  wide  and  running  from  top 
of  bank  to  water  surface  on  a  grade  of  1  on  3;  slopes  in  front  of  mats  Nos.  4,  3,  and 
2  paved,  and  Crib  No.  1  of  Dike  No.  4  sunk. 

Had  it  been  possible  to  begin  work  when  the  plant  first  arrived  here,  or  had  we 
had  a  duplicate  mat  plant,  the  project  would  have  been  completed  b'efore  the  advent 
of  very  high  water.  It  is,  however,  believed  that,  incomplete  as  the  work  is,  it  will 
exercise  some  protective  influence^  for  one  season  at  least,  upon  that  part  of  the  town 
front  for  the  protection  of  which  it  was  designed. 

From  a  study  of  the  conditions  prevailing  here  I  am  led  to  the  conclusion  that  the 
protective  works  as  designed  are  too  slight  and  cover  too  small  an  extent  of  bank  to 
permanently  resist  the  encroachment  of  the  river.  The  depth  of  water  along  the 
outer  ends  of  the  spurs  is  about  43  feet  below  mean  low  water.  New  Madrid  gsinge, 
the  current  is  very  strong,  and  the  caving  extensive.  Caving  would  continue  above 
and  below  the  work,  so  that  in  a  comparatively  short  time  the  work  itself  would 
form  a  salient  or  false  point.  As  the  bank  above  and  below  receded,  the  caviuff 
would  work  behind  titie  spurs  and  eventually  destroy  them  by  isolation.  I  would 
respectfully  suggest  that  in  lieu  of  the  spur- dike  revetment  a  continuous  revetment 
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of  standard  type  3,000  feet  long  be  placed  here.  The  sill  mats  now  in  place,  ag^ 
gating  480  linear  feet,  could  be  incorporated  as  part  of  the  3,000  feet.  8ach  revet- 
ment,  wherever  placed,  has  np  to  date  held  intact.  The  3,000  feet  recommeod-^ 
would  afford  ample  protection  to  the  town.  About  1,500  feet  below  where  this  pr& 
posed  work  would  terminate,  the  United  States  levee  approaches  very  close  to  tb< 
caving  bank.  As  the  present  levee  location  can  not  be  abandoned  except  at  gmi 
oosty  it  may  be  desirable  to  carry  the  revetment  down  that  far. 
Tlie  following  is  a  statement  of  the  work  done  and  its  cost: 

Labor  and  subsistence $7,904.ii 

Brush,  1,808.8  cords 1,^1.:^ 

Poles,  130.4  cords mi 

Wire  strand.  11,530  pounds 83:J.i» 

Wire,  annealed,  5,621  pounds It*-' 

Wire,  silicon  bronze,  213  pounds 27,"'^ 

Clips,  722 206.i? 

Staples,  spikes,  and  nails 26.«* 

Stone,  1,820  cubic  yards 2,083.:' 

Fael  and  engineer's  supplies 351* 

liisoellaneons  materials l^-'* 

Towing 2,516.2 

Total 15,661i: 

SillMatNo.l 1^ 

Sm  Mat  No.  2 2,m-'^ 

Sill  Mat  No.3 3.181.^ 

Sill  Mat  No.4 *. ^,^'^ 

Crib  No.  1,  Spur  No.  4 3,4:^i^ 

Total i6,6ai: 

Cost  of  sill  mats  includes  800  square  yards  of  paving  for  each  mat. 

PLUM  POINT  REACH. 

Ashpwrt  Bendy  Tennessee,— -Th^  initial  work  of  revetting  this  bend  was  doix'" 
1882,  when  about  1,800  feet  of  old-style  river  mat,  125  feet  wide,  was  placed  iiifr* 
of  the  town  of  Ashport.  Nothing  else  was  done  here  until  1891,  when  the  oomplr:* 
revetment  of  the  bend  was  begun  at  a  point  about  3,000  feet  below  the  town.  Wori 
was  continued  in  1892,  1893,  and  1894,  being  completed  in  the  latter  year  dow^n  to  tie 
head  of  the  Gold  Dust  dikes.  The  total  length  of  the  work,  exclusive  of  the  188:?  pif  ^ 
1b  16,600  feet,  of  which  all  but  1,800  feet  is  of  the  old  type  of  river  mats  from  I'd  • 
800  feet  wide.  A  considerable  amount  of  repairs  was  found  necessary  after  tw 
flood  of  1893,  all  at  the  lower  or  Gold  Dust  end.  No  further  damage  was  noticw 
until  after  the  subsidence  of  the  flood  of  last  year,  when  five  faults,  located  betwefi 
ranges  24  to  26,  were  visible.  Two  of  these  faults  were  simply  enlargements  > 
old  " pockets,"  left  without  any  high- water  bank  protection  when  the  revetru*^' 
was  repaired  in  1893.  These  had  suffered  no  damage  until  the  high  water  of  ^^' 
The  growth  of  the  bar  opposite  and  the  consequent  reduction  in  area  of  watcrn 
was  undoubtedly  the  main  factor  in  causing  the  sudden  enlargement  of  these  "p^'j' 
ets"  and  in  the  development  of  the  other  three  faults  by  largely  increasing  tK 
strains  against  this  section  of  the  work.  The  river  mats  are  believed  to  l)e  intae^j 
they  having  simply  followed  the  scour  along  their  outer  edge.  This  settleiueJ^ 
caused  a  rupture  between  the  river  mats  and  the  shore  work. 

Work  was  begun  here  on  January  10,  with  a  high  and  rising  river.  A  pocket  «»•; 
210  feet  longt  was  started  in  the  largest  fault,  and  continued  until  the  Uth  noj^'* 
difficulties  caused  by  high  river  and  heavy  drift  running  continuously.  Asi- 
river  was  too  high  and  too  full  of  drift  to  do  the  work  properly,  and  as  it  was  spn^ 
ent  that  no  improvement  of  these  conditions  need  be  looked  for  for  some  time,  ^^^ 
was  discontinued  for  the  season.  The  piece  of  mat  constructed  was  sunk  '^^^^^. 
and  260  cubic  yards  of  spalls  still  remaining  on  contractor's  barge  were  iin'®*  |^ 
the  bank,  after  which  all  plant  was  removed  and  the  working  force  ^'^'^''^V 
With  this  the  season's  construction  work  closed.  Failure  to  complete  this  *"".^p 
Caruthersville  work  is  as  much  due  to  the  lack  of  a  duplicate  mat  plant  as  »  '' 
the  continued  high  stage  of  river  during  the  working  season.  The  lack  ^j^j^ 
prevented  us  from  carrying  on  work  at  more  than  one  place  at  any  time?  bes  ' 
entailing  expense  in  moving  plant  back  and  forth.  In  speaking  of  the  i^^^,  ^i 
duplicate  mat  plant  no  account  is  taken  of  the  old  unserviceable  plant  n^  . 
Point  Pleasant,  for  this  was  entirely  unfit  to  withstand  the  strains  it  woold  w^ 
Jected  to  in  mat  construction.    Besides,  this  plant  was  in  use  on  the  abatis  ww 
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vrlienever  tbe  stage  of  river  permitted  this  work  to  be  prosecuted.  Even  with  the 
plant  then  available  much  more  work  could  have  been  accomplished  had  we  had 
iny  thini;  like  our  usual  working  season.  But  instead  of  the  usual  long  periods  of 
low  water  the  river  during  the  past  season  was  continually  oscillating,  the  extremes 
being  from  7.25  feet,  the  lowest,  to  28.60  feet,  New  Madrid  gauge. 

All  brush  and  poles  were  furnished  by  Messrs.  Hunter  and  Frey,  of  Memphis, 
TeuD.,  at  $1.04  and  $1.50  per  cord,  respectively,  delivered  on  United  States  barges 
at  contractor's  camp.  Riprap  and  spalls  were  furnished  by  Fred.  Hartweg,  Ciu- 
oinnati,  Ohio,  at  $1,185  per  cubic  yard  for  riprap  and  $1,095  for  spalls,  delivered  at 
New  Madrid.  Both  contractors  have  given  entire  satisfaction  in  every  respect. 
While  it  is  true  that  the  brush  supply  was  sometimes  short,  this  was  not  due  to  any 
fault  of  the  contractor,  but  was  altogether  due  to  the  impossibility  of  hauling  over 
the  boggy  roads  on  the  brush  bars. 

Th^  cost  of  these  repairs  at  Ashport  Bend  was  $908.41. 

Fleichera  Bend,  Arkansas.— This  has  for  the  past  decade  been  one  of  the  worst 
caving  bends  on  the  river.  In  18^  revetment  work  was  begun  about  2,500  feet 
below  the  mouth  of  Mill  Bayou,  and  3,100  feet  of  it  completed  that  year.  Tbis 
revetment  consisted  of  the  old-style  subaqueous  mnt  with  brush  upper  bank  revet- 
ment ballasted  with  riprap.  In  the  summer  of  188.5,  or  about  eight  mouths  after 
completion  of  the  work,  2,875  feet  of  the  work  was  in  position,  the  balance  having 
been  destroyed  by  caving.  Lower  down  in  the  bend  a  second  piece  of  revetment, 
about  1,400  feet  long,  had  been  placed  in  1884;  this  wae  completely  destroyed  after 
the  flood  of  1886.  In  1888  work  was  resumed  in  tl.iis  bend  and  continued  at  inter- 
vals until  1896,  by  which  time  the  revetment  extended  to  within  a  few  hundred 
feet  of  New  Haven  Lauding.  Caving,  at  all  times  active,  became  particularly  so 
after  the  closure  of  Elmot  and  Island  30  chutes.  This  caving  attacked  the  unpro- 
tected bank  above  the  1884  work,  and,  working  down,  began  the  destruction  of  tbat 
revetment,  continuing  to  do  so  nntil  now  there  remain  but  about  900  feet  of  the  old 
work.  Late  surveys  show  that  the  low-water  width  of  the  river  opposite  Mill 
Bayou  and  for  some  distance  down  is  but  1,500  feet,  while  immediately  above  and 
below  this  width  is  4,500  and  4,200  feet,  respectively. 

lu  1898-99  project  for  work  at  Plum  Point  was  included  the  proj^ection  of  this 
work  by  the  construction  at  its  head  of  a  brush  and  stone  spur,  founded  on  a 
fiiscine  sill  mat  of  proper  dimensions,  the  paucity  of  funds  available  preventing  any 
work  in  the  caving  bend  itself,  the  object  of  the  spur  being  simply  to  prevent  any 
further  disintegration  of  the  work  until  such  time  as  the  bank  above  could  be  prop- 
erly revetted. 

^  While  spurs  are  admirably  adapted  to  check  the  encroachment  of  the  river  for  a 
time,  such  works  are,  at  best,  but  temporary  expedients,  as  the  caving  from  above 
will  eventually  attack  tbe  shore  end  of  the  spur,  isolating  it  from  tbe  bank,  and 
thus  rendering  it  practically  useless. 

Operations  were  begun  here  November  5  with  the  construction  of  a  sill  mat,  the 
section  of  mat  on  the  ways,  which  had  been  designed  for  use  at  Carnthersville, 
being  widened  out  to  255  feet  and  Gnished  to  a  length  of  207  feet.  After  the  mat 
was  sunk  the  grader  was  put  to  work  grading  a  section  of  bank,  150  feet  long,  in 
front  of  the  mat.  This  slope  was  paved  in  tbe  usual  manner.  Tbat  part  of  the 
slope  which  would  be  covered  by  the  crib  to  be  built  was  left  uupaved.  The  upper 
end  of  the  paving  coincided  with  the  upper  edge  of  the  sill  mat. 

Crib  No.  1,  whose  dimensions  were  to  be  204  feet  long,  24  feet  wide,  and  8  feet  high, 
was  started  as  soon  as  tbe  ways  were  clear.  The  river  being  quite  high  and  rising, 
and  there  being  no  prospect  of  it  soon  declining,  it  was,  in  view  of  the  strong  cur- 
rent running  here  and  the  large  quantities  of  drift  coming  down,  deemed  unsafe  to 
attempt  the  sinking  of  the  crib  under  prevailing  conditions.  Hence,  after  the  sub- 
structure of  the  crib  had  been  built  to  a  thickness  of  2.5  feet,  it  was  launched  and 
tied  up  alon<>side  the  bank.  The  plant  was  on  November  22  moved  to  Osceola  Bar  to 
work  there  in  the  interim,  returning  to  this  place  on  December  20,  upon  which  day 
the  completion  of  Crib  No.  1  was  begun.  This  crib  was  successfnlly  placed  in  posi- 
tion despite  the  very  strong  current,  and  the  construction  of  No.  2  was  at  once 
beguu.  Crib  No.  2,  which  is  208  feet  long,  12  feet  wide,  and  8  feet  high,  was  suuk 
on  .January  9.  This  completed  the  work  here.  Most  of  tbe  stone  used  here  was 
taken  from  the  storage  piles  lower  down  in  the  bend,  it  being  loaded  on  barges  and 
towed  up  to  the  work. 

Statement  of  cost. 

Labor  and  subsistence $4,221.18 

Brush,  1,232  cords 1,281.28 

Poles,  157  cords 235.50 

Wire  strand,  10,434  pounds 256.16 

Wire,  annealed,  5,166  pounds 95.80 

Wire,  sUicon  bronze,  96  pounds 12.96 
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Staples,  spikes,  and  nails $5.27 

Clips,  628 27.3T 

Stone,  779.7  cubic  yards 914.  U- 

Fnel  and  engineers'  supplies 223.&: 

Miscellaneous  materials 52,  ST' 

Towing 1, 132- ~ 

Total 8,458.S: 

Sill  mat 3,89».tr 

Crib  No.  1 3.057.4 

Crib  No.  2 I,318.Cr 

Paving 188.71 

Total 8,458.8: 

Osceola  Bar,  Arkansas, — Upon  recession  of  the  flood  of  1898  some  dama^  to  thf 
revetment  of  this  island  became  visible,  the  most  extensive  being  between  rau^ 
48-50,  where,  for  a  continuous  distance  of  770  feet,  the  upper  bank  protection  w^ 
completely  destroyed.  In  addition,  there  were  also  two  detached  fanlta  of  a  simile 
nature,  but  of  small  magnitude,  in  the  vicinity  of  the  larger  one.  At  the  he^d  of 
the  bar  there  was  one  small  fault  in  the  revetment  itself,  and  a  deeper  washout  ju*' 
above  the  upper  edge  of  the  work.  All  the  faults,  except  the  last-mentioned  one, 
were  repaired  by  constructing  connecting  mats  of  such  width  as  to  restore  connet*- 
tion  between  the  river  mats,  which  were  found  to  be  in  good  condition,  and  the 
shore,  and  then  grading  and  paving  the  above- water  part  of  the  bank.  The  wash- 
out was  repaired,  or  rather  its  enlargement  prevented,  by  placing  a  brash  and 
stone  sill,  founded  upon  a  fascine-sill  mat,  across  it.  The  repairs  at  the  lower  end 
of  the  bar  involved  the  construction  of  605.45  squares  of  connecting  mat,  the  remov&l 
of  46,837  cubic  yards  of  earth,  and  the  laying  of  4,656  square  yards  of  pavinir. 
Those  at  the  head  required  33.8  squares  of  connecting  mat,  48.4  squares  of  sill  m^t. 
4,050  cubic  feet  of  crib,  and  1,206  square  yards  of  paving.  All  work  was  completeii 
here  by  December  20,  on  which  day  the  plant  was  returned  to  Fletchers  Beud. 

Nearly  all  the  revetment  of  this  bar  is  of  the  old  type;  that  is,  of  wov^en  river 
mats  with  brush  shore  work  lightly  ballasted.  Damage  to  the  shore  work,  amount- 
ing  to  a  complete  renewal,  may  be  expected  in  the  near  future,  as  the  bmsh  com- 
posing the  shore  work  is  now  entirely  decayed.  All  mat  work  used  in  titie  repain 
18  of  the  modern  fascine  type. 

Statement  of  cost. 

Labor  and  subsistence .' ^,144.94 

Bmsh,  1.052  cords 1,094.  OS 

Poles,  10  cords 15.00 

Wire  strand,  6,318  pounds 160.39 

Wire,  annealed,  1,962  pounds 37. 10 

Wire,  silicon  bronze,  52  pounds 7.Ci 

Clips,  675 27.S8 

Stone,  1,902  cubic  yards 2,476.14 

Miscellaneous  materials 39.10 

Fuel  and  engineers'  supplies 224.10 

Towing 1,291.01 

Total 8,5iai8 

Mat  No.  1,  foot  of  Osceola  Bar 1,450.91 

Mat  No.  2,  foot  of  Osceola  Bar ll423.9^ 

Mat  No.  3,  foot  of  Osceola  Bar F87.4$ 

Mat  No.  4,  foot  of  Osceola  Bar IbW 

Mat  No.  5,  foot  of  Osceola  Bar 8ix.i^ 

MatNo.  6,  foot  of  Osceola  Bar 345.^1 

Paving,  foot  of  Osceola  Bar 1,  9(>».l* 

Head  of  Osceola  Bar 1,068.$^ 

Total 8,516.15 

Point  Pleasant,  Mo. — Twenty-five  thousand  dollars  having  been  allotted  by  the 
commission  for  a  practical  application  in  the  Mississippi  River  of  the  reversed 
abatis  deflecting  dikes,  designed  by  Lieut.  Col.  Amos  Stickne^,  Corps  of  En^neen, 
the  bar  opposite  Point  Pleasant,  Mo.,  was  designated  as  the  site  of  the  first  work  of 
this  character.  Along  this  stretch  of  river  the  low-water  navigation  has  been  rerr 
bad  owing  to  the  existence  of  secondary  channels.    In  order  to  concentrate  the  flow 
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into  one  channel,  a  syeteni  of  three  dikes,  each  about  1,000  feet  ont  from  the  shore 
of  the  bar,  was  projected,  located  as  shown  on  the  accoinpaoyiDg  map.  The  sketch 
snbmitted  herewith  shows  a  section  of  abatis  in  elevation  and  in  detail.  When  the 
last  section  was  readv  for  launching,  it  was  intended  to  obtain  photographic  views 
of  the  structure  on  the  ways  and  in  the  act  of  sliding  off,  but  after  one  view  had 
been  obtained  a  heavy  rain  storm  set  in  and  no  other  view  could  be  obtained. 

Proposals  for  fnri^ishin^  the  lumber,  bolts,  spikes,  wire  strand,  and  other  material 
required  were  invited  from  dealers.  D.  Mathews,  of  Luxora,  Ark.,  being  the  lowest 
bidder  for  the  lumber,  namely,  $8.50  per  1,000  feet  B.  M.,  the  contract  was  awarded 
to  him  September  19,  under  an  agreement  that  deliveries  should  begin  within 
twenty  days  after  receipt  of  order.  On  October  3  this  man  informed  me  that  he 
would  be  unable  to  deliver  in  less  than  thirty  days  after  that  date.  As  this  would 
have  caused  considerable  delay,  I  was  authorized  by  the  district  officer  to  cancel 
the  contract  with  Mathews  and  make  arrangements  with  other  parties,  bearing  in 
mind  that  time  was  the  most  essential  oonsideration.  Tho  contract  was  therefore 
given  to  F.  L.  Peck,  Hathaway,  Tenn.,  at  $9.50  per  1,000  feet  B.  M.,  delivered  on 
United  States  barges,  and  promptly  filled  by  him.  One  hundred  and  twenty-two 
sticks  of  piling  were  purchased  from  Fred.  Hartweg^  of  Cincinnati,  Ohio,  at  3^  cents 
per  foot  on  the  ^ound.  These  piles  were  then  lyin^  along  St.  Johns  Bayou,  just 
above  New  Madrid.  They  were  hauled  out  to  the  river  bank  and  loaded  upon  a 
barge  by  hired  labor.  Subsequently  120  additional  piles  were  purchased  from 
Laswell  &.  Hopper,  of  Oaruthersville,  Mo.,  at  8  cents  per  linear  foot,  those  pre- 
Tionsly  purchased  at  New  Madrid  having  been  found  rather  weakened  by  reason  of 
having  been  cut  a  year  or  more  prior  to  their  purchase.  Most  of  the  first  purchase 
were,  however,  used  as  at  first  intended. 

Work  on  Dike  No.  1  was  begun  October  20  by  driving  the  anchor  and  mooring  piles 
for  the  first  section  of  abattis.  Tho  anchor  piles  were  driven  20  feet  apart  and  on  a 
line  50  feet  above  the  toe  of  the  dike.  The  instructions  called  for  the  driving  down 
of  the  anchor  piles  so  that  they  would  not  project  more  than  2  feet  above  the  bot- 
tom. To  accomplish  this  a  follower  was  at  first  used,  and  while  this  worked  satis- 
factorily in  water  whose  depth  did  not  exceed  12  feet,  this  method  was  not  satisfac- 
tory in  greater  depths.  Hence,  thereafter  all  piles  were  cut  long  enongh  to  project 
a  few  feet  above  the  water  surface  after  the  proper  penetration  (15  feet)  had  been 
attained.  At  a  distance  from  the  foot  of  the  pile  equal  to  the  penetration  plus  2 
feet,  two  saw  outs  were  made  f^om  opposite  sides,  in  such  a  manner  that  the  section 
was  reduced  about  one-half.  After  the  abattis  was  launched  into  place  and  the 
piles  were  of  no  further  use  they  could  then  be  easily  broken  off,  thus  leaving  no 
obstruction  standing  liable  to  injure  vessels.  Each  anchor  pile  carried  three-eighths- 
inch  wire-strand  cables  fastened  secuiely  to  the  head  of  the  pile,  each  cable  being 
long  enough  to  reach  the  section  of  the  abattis  50  feet  below,  to  each  frame  of  which 
one  cable  was  securely  fastened.  The  mooring  piles  were  driven  about  250  feet  above 
the  line  of  dike  and  were  simply  used  to  hold  and  maneuver  the  pile  driver  and 
launching  barge.  They  were  broken  off  after  use.  The  outside  niooring  pile  of  one 
section  became  the  inshore  one  of  the  next  section. 

Kach  section  of  abattis  was  made  245  feet  long,  20  feet  wide  across  the  ground 
poles,  and  from  9.5  to  15  feet  high,  the  height  being  measured  from  the  ground  poles  to 
top  of  screen  poles.  The  least  height  was  for  comparatively  shoal  and  the  other  for 
deeper  water,  the  object  being  to  nave  the  tops  of  the  screen  poles  at  or  near  low 
water.  Each  section  consists  of  38  triangular  frames  of  sawn  timber,  well  bolted 
and  spiked  together,  and  connected  together  with  waling  pieces  and  stringers,  the 
frames  being  spaced  6.5  feet  centers.  Upon  the  skeleton  structure  thus  formed  are 
placed  the  ground  and  screen  poles,  spiked  and  wired  down,  the  brush  foundation 
for  the  stone  ballast,  and,  finally,  the  wattling  to  form  an  apron  for  the  overfall. 
Three  poles,  graduated  into  feet  and  tenths  and  long  enough  to  project  well  above 
the  water  surface,  were  spiked  to  the  section,  one  at  each  end  and  one  in  the  middle. 
These  poles  were  perpendicular  to  the  base,  and  from  them  could  be  noted  the 
amount  and  direction  of  settlement  of  the  sections. 

The  sections  were  built  upon  two  ordinary  mat  barges,  coupled  together  and  lying 
alongside  the  bank.  The  barges  containing  the  finished  frames,  the  poles,  brush, 
and  stone  lay  on  the  outside  of  the  mat  barges.  To  prevent  premature  sliding  off, 
the  section  was  fastened  to  the  launching  ways  with  wire  ties.  These  were  cut  Just 
prior  to  launching  off. 

As  soon  as  a  section  was  completed  it  was  towed  out  to  a  little  above  its  proper 
position,  lines  run  ft-om  the  mooring  piles  to  each  end  of  the  mat  barge,  which  latter 
was  then  slacked  off  until  the  toe  of  the  section  was  on  the  proper  line^  care  being 
taken  to  have  each  section  just  in  rear  and  clear  of  the  one  launched  off  previously, 
and  to  have  the  latter  overlap  the  one  about  to  be  launched 'off  by  5  feet.  The 
three-eighths-inch  cables  were  then  passed  from  the  anchor  piles  to  the  barge  and 
each  cable  well  fastened  to  its  proper  frame,  care  being  taken  to  equalize  the  strains 
on  all  the  cables.    The  wire  ties  were  then  cut,  and  at  the  word  of  command  the 
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mooring:  lines  were  thrown  off,  when  the  section  slid  into  the  water.  In  launching 
off  the  hr8t  sertiou  it  was  attempted  to  slide  the  stracture  off  gradually  by  means  of 
slip  lines  carefully  slackest  off,  but  this  method  did  not  work  well,  as  nothing  could 
hold  the  liftaTy  structure  when  once  it  started  to  move.  Hence  the  slip  lines  were 
abandoned  and  the  section  allowed  to  go  by  the  run.  This  has  always  proven  suc- 
cessful, no  damage  whatever  to  the  abattis  having  resulted  therefrom.  In  launchiog 
the  sections  invariably  plunge  downward,  so  that  the  base  assumes  the  perpendicular 
and  maintains  this  poNJtion  until  a  strain  is  thrown  on  the  anchor  cables,  when  the 
current  throws  it  into  its  proper  position  on  the  bottom.  After  the  first  launch  it 
was  found  that  many  of  the  outboard  extensions  of  the  launching  ways  were  broken 
off,  they  not  having  sutHoiml  Htrength  to  bear  the  heavy  weight.  This  was  reme<lied 
by  substituting  for  every  alterunte  extension  full-size  piles,  which  were  securely 
lashed  to  the  tixed  ways  and  allowed  to  extend  outboard  the  same  distance  as  the 
extended  ways. 

After  section  1,  Dike  No.  1,  was  placed  It  was  decided,  in  view  of  the  high  stage  of 
the  river  and  consecjuent  deep  water  where  the  anchor  piles  for  section  2  were  to  be 
driven,  to  temporarily  suspend  work  on  Dike  No.  1  and  to  move  down  to  Dike  No.  8, 
where  shoaler  water  would  be  found.  The  river,  however,  continued  to  rise,  and 
aft^r  the  first  section  of  Dike  No.  3  was  launched  there  was  little  difference  in  the 
depth  at  either  place.  Dike  No.  3  was  completed  to  a  distance  of  982  feet  from  the 
shore  line  of  the  bar  out.  The  depths  ranged  from  8  to  38  feet.  To  prevent  cutting 
around  the  shore  ends  a  small  brush  and  stone  crib  was  placed  between  the  shore 
end  of  the  dike  and  the  dry  shore. 

In  compliance  with  orders  received  further  work  was  suspended  upon  completion 
of  Dike  No.  3,  to  be  resumed  upon  the  existence  of  more  favorable  conditions.    All 

Slant  was  therefore  removed  to  Caruthersville.  This  step  was  rendered  necessary 
y  the  continued  high  stage  of  the  river,  which  made  operations  both  difficult  and 
expensive.  On  January  6  prospects  for  a  more  favorable  stage  were  promising; 
hence  work  on  Dike  No.  1  was  resumed. .  Hardly,  however,  hud  the  work  fairly 
begun  when  another  rise  set  in.  The  river  was  already  very  high,  and  by  the  time 
section  2  of  Dike  No.  1  was  ready  for  launching  the  bar  was  almost  completely  sub- 
merged. The  river  was  full  of  heavy  drift,  and  this  broke  off  4  of  the  anchor  and 
1  mooring  pile,  besides  so  badly  fouling  some  of  the  cables  that  only  9  out  of  the 
36  could  be  secured  to  the  section.  The  section  was  however,  launched  and  placed 
without  any  misliap,  except  that  it  has  more  lap  than  necessary. 

AVith  the  placing  of  this  section  work  was  finally  abandoned  for  the  season. 
Soundings  above  and  below  the  sections  were  periodically  taken  to  determine  the 
action  of  the  abattis.  These,  while  continued  only  for  a  short  time,  show  that  a  fill 
takes  place  in  front  and  rear  of  the  sections,  the  fill  being  greatest  in  the  rear;  that 
the  height  of  the  fill  ranges  from  2  to  8  feet,  and  that  scour  takes  place  at  the  free 
end  of  the  last  section,  this  scour  increasing  in  depth  as  the  structure  is  pushed  out 
into  the  river. 

From  the  readings  of  the  gauge  poles,  and  from  the  change  in  perpendicularity 
of  these,  it  appears  that  the  sections  settle  only  at  the  toe,  they  usually  lyin<;  flat 
on  the  bottom  after  launching,  with  the  poles  perpendicular,  or  nearly  so,  to  the 
water  surface,  and  then  tilting  forward  or  upstream,  thus  showin<;  plainly  that  the 
section  was  settling  along  the  upstream  edge.  This  settlement,  however,  soon 
ceased,  and  never  amounted  to  more  than  3  feet,  after  which  no  further  movement 
was  observed. 

This  type  of  closure  work  recommends  itself  for  its  cheapness  and  for  the  rapidity 
of  construction.  That  it  will  prove  itself  well  adapted  for  the  purpose  of  closing 
chutes,  or  secondary  channels,  I  have  no  doubt.  It  is  to  be  regretted  that  the  very 
unfavorable  season  prevented  the  completion  of  the  three  dikes  designed  for  Point 
Pleasant,  but  it  is  oelioved  that,  incomplete  as  the  work  now  is,  favorable. results 
will  be  shown  therefrom  at  the  next  low-water  period. 

Despite  the  most  adverse  conditions  of  weather  and  stage  of  river,  and  laboring; 
nnder  the  additional  disadvantiige  of  shortage  in  the  reiiuired  plant.  Dike  No.  3 
was  completed  at  a  total  field  cost  of  $2.91  per  linear  foot.  With  more  favorable 
conditions  prevailing,  the  work  can  be  done  for  not  more  than  $2  per  foot  and  at  a 
rate  of  100  feet  of  completed  dike  per  working  day.  The  principal  delay  has  been 
in  the  pile  driving.  When  working  in  shoal  water,  or  with  an  additional  driver  in 
deep  water,  this  delay  would  be  avoided.  The  maximum  force  of  laborers  employed 
was  40  for  a  single  plant.  One  carpenter,  one  steam  engineer  for  the  pile  driver, 
one  overseer,  and  two  master  laborers  completed  the  force.  A  steam  tender,  of 
sufficient  power  to  handle  the  mat  barges  against  a*  strong  current,  should  be  with 
the  party.  During  the  past  season  we  had  only  the  steamer  Chisca  available,  and 
as  this  boat  had  to.  serve  four  construction  parties,  working  over  a  distance  of  90 
miles,  the  failure  of  the  boat  to  arrive  in  time  t<i  place  the  mat  barges,  when  a  sec- 
tion was  ready  for  lann<hing,  canned  deljiys.  Of  course  the  force  would  then  be 
idle  nntil  the  barges  were  cleared  for  the  construction  of  another  section. 
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Statemen  t  of  oo$U 

Labor  and  sabsistenoe $2,995.17 

Lumber,  27,120  feet 257.69 

BriiBh,  93  cords 96.72 

Poles, 205  cordB 1 307.50 

Piling,  4,177  feet 208.55 

Wire,  spikes,  and  nails,  10,660  pounds 225.00 

Bolts,  672 17.04 

Clips,  211 21.10 

Stone,  3,206  cubio  yards 379.70 

Fuel  and  engineer's  supplies 116.85 

Miscellaneous  materials 31.07 

Total 4,656.29 

Work  done,  1,472  feet.    Cost  per  linear  foot,  $3.16. 

Dike  No.  1: 

Abattis $1,642.73 

Mat 67.25 

$1,709.98 

Dike  No.  8: 

Abattis 2,919.91 

Mat 26.40 

2,946.31 

Total 4,656.29 

Before  closing,  I  would  like  to  call  attention  to  tbe  gratifying  fact  that  no  damage 
wbateyer  has  Men  sustained  by  tbe  mo<lern  type  of  roretment  works,  although  some 
of  it  has  been  down  since  1893.  This  class  of  work  is  to-day  practically  as  good  as 
when  placed. 

Respectfully  submitted. 

Aug.  J.  NoLTY,  Aasiaiant  Engineer. 

Capt.  E.  EVSLETH  WlNST>OW, 

Corpe  of  Engineers,  U.  8.  A, 


RKPOBT  or  MB.  W.  M.  REBS,  ASSISTANT  BNOINEER,   OV  WORK  IN  SBCOKD  DISTRICT, 
DURING  SEASON  OF  1898-99. 

Memphis,  Tbnn.,  April  SO,  1899. 
Captain:   I  have  the  honor  to  submit  my  report  upon  work  done  in  Second 
district,  improving  Mississippi  River,  during  the  season  of  1898-99. 

1.  Hopefield  Bend,  Arkansas. 

2.  Memphis  Harbor. 

3.  Dredging  operations  in  Wolf  River. 

4.  Helena,  Ark. 

HOPBTIBLD  BBND,  ARKANSAS. 

The  high  water  of  the  spring  of  1898  ruptured  the  revetment  work  at  several 
places  along  the  downstream  half,  the  principal  break  being  at  the  junction  of  the 
1891  and  1892  work,  or  about  300  feet  below  range  No.  11.  Here,  for  a  length  of  300 
feet,  the  revetment  was  badly  broken,  all  the  shore  work  having  disappeared,  and 
the  shore  edge  of  the  river  mattress,  formerly  at  the  zero  contour  line,  had  settled 
to  a  depth  of  30  feet  below  it.  Probings  disclosed  the  presence  of  the  river  mattress 
all  around  tbe  river  rim  of  the  pocket,  but  no  doubt  the  part  in  the  pocket  was 
badly  broken. 

Repairs  were  made  by  sinking  a  fascine  mattress  in  this  pocket  300  feet  long,  100 
feet  maximum  width,  and  containing  235  squares.  This  mattress  was  cribbed  up 
along  the  shore  edge  to  restore  the  slope  to  the  normal  and  the  bank  then  graded  by 
the  hydraulic  method  and  paved  with  stone  up  to  the  23-foot  stage. 

There  was  a  second  break,  100  feet  long,  about  700  feet  below  the  first  mentioned, 
affecting  the  river  mattress  only  slightly  and  extending  about  halfway  up  the  paved 
slope.  Repairs  were  made  to  this  by  placing  a  fascine  connecting  mattress  120  feet 
long  and  50  feet  wide,  and  containing  60  squares;  grading  the  bank  along  this  by 
hand  labor,  and  paving  the  same  with  stone. 

Slight  ruptures  in  the  revetment  had  also  occurred  at  two  localities  near  the  down- 
stream end  of  the  work,  the  paved  bank  exhibiting  longitudinal  cracks  and  a  set- 
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tling  of  the  lower  portion  2  or  more  feet.  One  of  these  plaoes  was  opposite  the  bead 
of  the  railroad  incline,  was  aboat  100  feet  long,  and  extended  to  the  low- water  stage. 

This  was  repaired  with  a  mattress  100  feet  lon^  and  21  feet. wide,  containing  21 
squares,  then  tearing  up  the  old  paving,  reg^rading  the  bank,  and  replacing  the 
paving  with  some  additional  stone.  A  similar  rupture,  about  100  yards  long,  was 
about  300  yards  below  this.  It  was  repaired  in  the  same  manner,  bat  without  mat- 
tress work. 

The  work  at  Hopefield  Bend  was  begun  Ootober  31  and  completed  Noyember  19. 
Three  hundred  and  sixteen  squares  of  mattress  work  was  built  and  sunk :  360  linear 
feet  of  bank  was  graded  by  the  hydraulic  process^removing  8.700  cubic  yiurda  of 
earth,  and  3,388  square  yards  of  bank  was  payed*  The  total  field  cost  of  tlie  work 
was  $4,695.36. 

The  following  is  a  statement  of  the  work  done  in  detail  and  the  cost  thereof: 

Pocket  mattreaset. 

Labor  and  subsistence $630.75 

Brash,  578.7  cords 601.85 

Poles,  58.8  cords 88.20 

Wire  strand,  10,030  pounds 252.51 

Wire,  galvanized.  No.  12,  ll,iKX)  pounds 206.50 

Stone,  400  long  tons 544.00 

Misoellaneons  materials •••  1.71 

$S^224.S3 

Work  done:  316  squares,  $7,039. 

Paving  hank. 

Labor  and  subsistence ••      672.05 

Stone,  1,198.25  long  tons 1,629.62 

Grading  bank  (8,700  cubic  yards,  at  $0.0309) 269. 17 

2,470.84 

Total  cost 4,696.36 

Snbsistenoe:  Bations  issued,  289. 

Cost  of  subsistence  stores.....' $90. 2:; 

Cost  of  subsistence  services 51.67 

Total  cost 14L89 

Cost  per  ration,  raw,  $0. 3122;  cost  per  ration,  served,  $0.4910. 

All  repair  work  done  was  along  bank  having  river  mattresses  of  the  old  Btjrle, 
which  are  so  open  that  in  strong  currents  the  earth  beneath  is  scoured  out,  permit- 
ing  the  mattress  to  settle.  This  fact  has  been  proven  by  a  comparison  of  deptiis 
obtained  at  different  times  at  the  same  localities. 

When  fascine  mattresses  were  placed  no  such  settling  was  observed. 

It  would  probably  be  wise,  as  a  preventive  of  future  caving,  to  place  over  these 
old  style  woven  mattresses  those  of  the  fascine  type,  especially  luong  the  downstream 
half  of  the  revetment,  where  high- water  velocities  are  great  and  where  any  serioas 
caving  would  destroy  the  present  trend  of  the  current,  making  whirls  and  eddies 
and  rendering  still  further  caving  probable.  The  importance  of  holding  this  bank 
line  is  great,  for  further  recession  will  cause  the  current  to  impinge  lower  against 
the  paved  landing  of  Memphis  Harbor  and  permit  the  bar  above  it,  which  now  coveis 
one-naif  of  the  landing,  to  extend  downstream,  and  probably  ere  long  cover  the 
entire  landing.  To  carry  oat  the  plan  of  a  more  effective  protection  of  Hopefield 
Bend  will  require  the  placing  of  about  3,300  linear  feet  of  fascine  mattresses,  abont  250 
feet  wide.  Of  these,  1,400  linear  feet  will  be  required  near  the  railroad  incline,  cov- 
ering work  of  1892,  and  1,900  linear  feet  covering  the  work  of  1890  and  Just  above  it. 

As  no  bank  paving  work  is  required,  this  being  in  good  condition,  the  oost  of  the 
proposed  work  per  linear  foot  should  not  exceed  $17,  or  a  total  of  $66,000  will  pat 
this  part  of  the  revetment  in  first-class  condition. 

MBMPHIB  HABBOR. 

By  act  of  Congress  July  1,  1898,  the  sum  of  $35,000  was  appropriated  fbr  work 
at  this  harbor.  The  project  submitted  for  the  expenditure  of  the  funds  was  to 
extend  the  revetment  of  1896  downstream  to  connect  with  the  revetment  of  the  Kan- 
sas City  and  Memphis  Bridge  Company.  The  unprotected  portion  of  the  bank  was 
about  1,200  feet  long,  situated  along  a  high  bluff  bank  in  the  southern  portton  of 
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the  oity,  and  which  had  been  cayingi  though  slowly,  for  many  yean  past.  Its  revet- 
ment completes  the  bank  protection  work  along  the  end  re  river  front  of  the  city. 

The  work  done  was  placing  a  continuous  mattress  of  brush  work  along  the  exposed 
bank,  well  lapping  the  1896  revetment  above  and  the  bridge  revetment  below,  hav- 
ing a  width  of  300  feet  and  reaching  from  about  the  low- water  contour  to  the  line 
of  greatest  channel  depth.  The  bank  above  the  mattress  was  graded  to  a  slope  of 
1  on  8,  and  paved  with  stone  up  to  the  20-foot  stage  of  the  Memphis  gauge. 

Preparations  for  the  work  were  begun  in  August|  1898,  by  repairing  and  equipping 
plant  and  by  the  purchase  of  materials  and  supplies.  Brush  and  poles  were  fur- 
nished by  contractors  at  $1.04  per  cord  for  the  former  and  $1.50  per  cord  for  the  lat- 
ter, all  loaded  on  Government  barges  at  contractors'  camp,  which  was  a  few  miles 
upstream  from  Memphis.  Stone  was  obtained  by  contract  from  railroad  quarries  in 
Arkansas  and  loaded  on  Qoverument  barges  at  West  Memphis,  the  price  paid  being 
$1.36  per  cubic  yard,  or  ton  of  2,240  pounds,  f.  o.  b.  barges. 

On  September  14  the  plant  was  placed  at  the  site  of  the  work  and  operations  begun 
by  gradinff  the  bank  nnd  placing  anchorages  for  the  river  mattress.  It  was  not,  how- 
ever, nntil  October  3  that  mattress  work  waa  started,  the  delay  being  caused  princi- 
pally by  the  quarantine  established  here  to  prevent  the  appearance  of  yellow  fever 
then  prevalent  in  the  South.  This  restricted  the  labor  supply,  both  for  the  construc- 
tion work  and  the  work  of  the  brush  and  stone  contractors. 

The  river  mattress,  which  was  1,220  feet  long  and  300  feet  wide,  was  successfully 
sunk  on  October  28.  It  extended  Arom  Station  24-97  to  Station  37-17,  lapping  the 
1896  work  50  feet  and  the  bridge  work  about  5  feet. 

It  was  of  the  usual  fascine  construction,  sewed  together  with  wire  strand  on  lines 
8  feet  apart^  cabled  on  top  with  heavier  strands,  and  with  all  wire  connections  secured 
with  clips  at  everv  8  feet.  The  whole  was  a  carpet  of  brush  work  1  foot  tbick, 
securely  tied  together,  and  so  compact  as  to  make  scouring  through  it  impossible 
even  when  exposed  to  the  strongest  river  currents. 

To  join  the  river  mattress  with  the  shore  there  was  required  at  one  place  a  oon- 
nectinff  mattress  208  feet  long  and  25  feet  wide. 

While  the  mattress  work  was  in  progress  the  bank  above  was  being  graded,  and 
was  subsequently  paved  with  small  rip-rap  stone,  closely  laid  together  on  a  bed  of 
spalls  aboat  3  inches  thick,  the  thickness  of  the  completed  pavin;;  being  about  11 
inches. 

This  paving  and  with  it  the  entire  work  was  finished  on  November  14,  the  amount 
of  bank  paved  being  7,760  square  yards. 

The  work  was  done  by  hired  labor;  common  laborers  were  paid  $1.20  per  day  of 
eight  hours,  without  subsistence.  The  Government,  however,  subsisted  the  monthly 
employees,  such  as  foremen,  clerks,  watchmen,  boatmen,  etc.  Fairly  favorable  con- 
ditions of  the  river  and  weather  prevailed  while  the  work  was  in  progress,  the  stage 
of  the  river  varying  between  4.6  and  7.9  feet  during  the  time  of  mattress  building, 
and  reaching  a  maximum  of  11.7  feet  while  paving  was  in  progress.  The  time  lost 
by  rain  was  five  and  one  half  days. 

The  detaUs  of  work  done,  cost,  etc.,  are  as  follows : 

Biver  fnattress. 

Labor  snd  tnbsistenoe $5,457.73 

Brush,  5,560.9  cords 5,772.93 

Poles,  218.2  cords 319.20 

Stone,  2,988.1  tons 3,995.68 

Wire  strand,  40,037  pounds 1,009.81 

Wire,  galvanised.  No.  12, 15,070  pounds 252.66 

Wire,  silicon  bronse,  No.  9, 1,268  pounds 171.18 

Clips,5,052 224.94 

Hope,  manilsu  4,098  pounds 392.18 

Oils  and  engineer's  supplies 31.00 

Miscellaneous  materials 179.62 

Snperintendenoe.... 693.05 

Care  of  plant 481.78 

Repairs  to  plant 838.61 

Towinff 859.02 

Misesiraneons  expense 168.00 

Total 20,847.39 

Work  done:  8,660  squares;  cost  per  square,  $5.70. 

Material  used  per  square :  Brush,  1.51  cords ;  poles.  0.058  cord ;  stone,  0.803  long 
ton;  ^inch  wire  strand,  5.88  pounds;  V^inch  wire  strand,  4.59  pounds;  i-inch  wire 
strand,  0.46  pound:  No.  12  galvanized  wire,  4.11  pounds;  silicon  bronse  wire  No.  9, 
0.34  ponnd;  dips,  1.38. 
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Connecting  mats. 

Labor  and  subsistence $77.00 

Brush,  74  cords 76.  i<6 

Stone,  100  long  tons 136.  OO 

Wire  strand,  500  pounds 13. 17 

Superintendence 11. 56 

Care  of  plant 8.02 

Repairs  to  plant 13. 9^ 

Towing 11.33 

Miscellaneous  expense 2.7S 

Total 353. 8i< 

Work  done:  52  squares;  cost  per  square,  $6.80. 

Material  used  per  square:  Brush,  1.42  cords;  stone,  1.92  long  tons;  wire  Btrand, 
9.60  pounds. 

Paring  bank. 

Labor  and  subsistence $1,302.23 

Stone,  2,319.31  long  tons 3,132.30 

Oils  and  engineer's  supplies 19.76 

Miscellaneous  materials 90.TyS 

Grading;  bank  by  hand 102.61 

Superintendence 450.  4j" 

Care  of  plant Sl3.lt 

Repairs  to  plant 545.  (H^ 

Towing 558.3? 

Miscellaneous  expense 108.  i^o 

Total ^623.40 

Work  done:  7,764  square  yards;  cost  per  square  yard,  $0,853. 
Material  used  per  square  yard:  Stone,  0.296  long  tons. 
Total  field  cost  of  Memphis  Harbor  work,  $27,824.59. 
Linear  feet  of  bank  revetted,  1,220;  cost  per  linear  foot,  $22.81. 

Subsiaienoe, 

Construction  work:  Rations  issued,  2,084;  cost  per  ration,  raw,  $0.3251;  cost  per 
ration,  served,  $0.4866. 

Cost  of  stores $667.63 

Cost  of  services 337.45 

Total  cost $1,  Ol5.0i 

Towing  steamer  Graham:  Rations  issued,  585;  cost  per  ration,  raw,  $0.5062;  cost 
per  ration,  served,  $0.6088. 

Cost  of  stores $396.13 

Cost  of  services , 60.00 

Total  cost 356.13 

DRBDGINQ  OPERATIONS  IN  WOLF  RIVBR. 

The  work  was  done  by  hired  labor  with  a  dredge  purchased  in  July,  18(18,  from 
William  A.  Kirk  for  $8,()00,  and  is  the  same  that  Mr.  Kirk  uaed  in  dredging  Wolf 
River  in  1897  under  a  yardage  contract  with  this  office. 

The  following  is  a  brief  description  of  the  dredge: 

Hull  is  80  feet  long,  28  feet  wide,  and  5  feet  depth  of  hold ;  has  a  full  lengtli  cabin, 
three  spuds,  a  stiff  leg  A  frame,  a  wooden  boom  35  feet  long  with  swinging  radius  of 
29  feet,  and  can  dredge  to  a  depth  of  12  feet.  The  dipper  is  of  steel,  with  four  ateel 
teeth,  and  has  1^-  cubic  yards  net  capacity.  Winding  engines  are  Barnhart's  patent, 
made  by  the  Marion  Steam  Shovel  Company,  with  two  cylinders  9i  by  11  inches,  one 
main  hoist  drum,  one  backing  drum,  two  swinging  drums,  and  three  spad  hoist 
drums ;  all  drums  have  cone  friction,  paper  faced.  Boiler  is  locomotive  fire-box  type, 
50  horsepower  nominal  rating. 

On  July  5,  when  the  Memphis  gauge  read  18  feet,  a  series  of  channel  soandings 
were  taken  in  Wolf  River  extending  from  the  month  to  2k  miles  upstream.  These, 
reduced  to  the  zero  stage  of  the  Memphis  gauge,  showed  depths  as  follows: 

From  the  mouth  to  the  railroad  incline,  at  Station  20,  depths  below  zero  ataire.  1 
to  4  feet.  **^ 
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Feet. 

Ootober5 7.2 

October  12 4.6 

October  16 6.9 

October23 5.1 

October31 8.8 

Xoveniber  1 9. 0 

November  5 11. 5 

November  13 7.3 

November  22 12.6 

November  29 10.2 
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From  Station  20  to  Station  40  (moatb  of  Bayoa  Gayoso),  depths  6  feet,  except  just 
below  Bay  on  Gayoso,  where  for  a  short  distance  the  depth  was  3  feet. 

From  Station  40  to  Station  47  (month  of  Loosa  Hatcbie  River),  depths,  6  to  11  feet. 

From  Station  47  to  Station  57  (lower  end  of  Moore  &  MoFerren's  sawmill),  depths, 
3  to  4  feet. 

From  Station  57  to  Station  75  (old  waterworks  incline),  depths,  6  to  8  feet. 

From  Station  75  to  Station  80,  depths,  1  to  4  feet. 

From  Station  80  to  Station  86,  depths,  1  to  5  feet. 

From  Station  86  to  Station  100  (railroad  bridge),  depths,  1  to  4  feet. 

From  Station  100  to  Station  121,  average  depth  3  feet. 

From  Station  121  to  Station  125,  average  depth  6  feet. 

From  Station  125  to  Station  133  (upper  limit  of  dredging),  average  depth,  2  feet. 

There  was  no  extreme  low  water  during  the  working  season  and  no  rnnouts ;  the 
river  bottom  changed  but  slightly.  When  the  river  was  at  its  lowest  stage,  viz,  4.6 
feet  on  October  12,  there  was  a  minimum  depth  of  4  feet  on  the  shoal  places  between 
Stations  0  and  20,  and  the  same  depths  over  the  shoal  places  above  the  railroad 
bridge.    All  other  localities  bad  greater  depths. 

The  stages  of  the  river  during  the  period  covered  by  dredging  operations  are  shown 
by  the  following  readings  of  the  Memphis  gauge,  viz : 

Feet. 

July  22 *- 10.5 

July  29 7.8 

August  10 10.7 

August  13 11.6 

August  21 19.2 

September  1 9.0 

September  10 5.7 

September  15 9.3 

September  21 7.0 

September  23 ^ 7.5 

September  29 5.7 

The  low- water  stage  was  therefore  much  above  the  average,  which  is  less  than  2 
feet. 

The  river  was  at  a  navigable  stage  during  the  entire  working  season  for  boats 
drawing  4  feet,  which  is  about  the  maximum  draft  of  boats  using  this  stream.  The 
channel,  however,  was  in  places  narrow  and  crooked,  and  relief  was  afforded  by 
dredging  at  these  localities. 

Work  was  begun  on  July  22  above  the  railroad  bridge,  and  the  first  week  was  spent 
in  training  the  crew  and  making  some  necessary  changes  to  the  machinery.  Dredg- 
ing was  continued  in  this  locality  until  August  13,  when,  the  river  becoming  too 
high,  work  was  suspended  until  the  end  of  the  month. 

About  1,200  linear  feet  of  channel  was  dredged  between  Stations  101  and  113,  and 
the  material,  which  was  coarse  sand  mixed  with  gravel,  was  deposited  on  each  side 
of  the  out.  Three  thouHand  one  hundred  and  thirty- four  dipper  loads  were  handled 
here,  equal  to  about  3,350  cubic  yards,  and  in  addition  8  sna.j:s,  10  saw  logs,  and  4 
piling  were  removed. 

The  river  having  fallen  to  a  proper  dredging  stage,  the  dredge  was  dropped  to  the 
mouth  of  the  river  and  work  resumed  on  August  31.  Sonndin;;s  taken  the  prece<liug 
day  with  the  Memphis  gauge  reading  10  feet  gave  depths  of  8  feet  at  the  mouth, 
increasing  to  12  feet  at  Station  20,  and  indicating  that  during  the  recent  rise  a  till 
of  about  3  feet  had  occurred  at  and  near  the  mouth. 

During  the  months  of  September  and  October  dredging  operations  were  confined 
to  that  portion  of  the  river  between  the  mouth  and  Station  20,  and  a  well-defined 
channel  was  made  about  75  feet  wide  5  feet  deep  below  the  zero  sta<2^e  and  about 
1,800  feet  long.  Twenty-five  thousand  four  hundred  and  fifty-one  dipper  loads,  equal 
to  about  37,000  cubic  yards  of  material,  were  handled,  and  2  snags  and  2  saw  Ios;b 
were  removed.  Owing  to  the  short  swing  of  the  dipper,  from  2  to  3  cuts  were  made 
on  each  side  of  the  center  line  to  obtain  a  proper  channel  width.  It  is  sate,  therefore, 
to  estimate  that  but  little  over  half  of  the  above  volume,  or  20,()00  cubic  yards,  was 
removed  from  the  out  and  dumped  on  the  sides.  The  material,  in  general,  was  a  fairly 
stiff  mud  mixed  with  some  sand  and  dredged  well,  filling  the  dipper  to  the  bail. 
For  each  dredging  hour  worked  about  78  cubic  yards,  measured  in  the  dipper,  were 
handled,  and  vei'y  little  time  was  lost  in  repairs. 

The  work  at  the  mouth  having  been  completed,  the  dredge  was  removed  to  Station 
113,  above  the  railroad  bridge,  where  a  channel  was  dredged  to  Station  121.  On 
November  7  work  was  suspended  on  account  of  a  rising  river,  but  resumed  on  the 
14th  at  Station  125  and  the  channel  dredged  and  snags  removed  up  to  Station  133, 
which  was  the  upstream  limit  of  the  season's  work,  and  where  work  was  finally 
■nspended  on  account  of  too  high  water  on  November  29. 
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Many  of  the  snskgB  were  so  firmly  embedded  that  they  ooald  not  be  removed  by 
the  dredge  antil  loosened  with  charges  of  dynamite.  The  material  dredged  con- 
sisted of  coarse  sand  mixed  with  gravel.  Three  thousand  six  hundred  and  seventy- 
seven  dipper  loads,  equal  to  about  5,500  cubic  yards,  of  material  were  dredeed,  and 
58  snags,  5  stumps,  and  3  saw  logs  removed  between  Stations  113  and  133.  The  fol- 
lowing is  a  summary  of  work  done: 

Number  of  dipper  loads 32,262 

Cubic  yards  handled  by  dipper 45,850 

Cubic  yards  removed  firom  dredged  channel  as  completed 2^860 

Snags  removed ••  68 

Stumps  removed 5 

Saw  logs  removed ••  15 

Piling  removed ...•  4 

The  coat  of  the  work  -^ 


For  labor  running  dredge $1,609.42 

For  labor  repairing  dredge 406. 1:2 

For  coal 293.» 

For  material  and  supplies 91.33 

For  oils  and  engineer  supplies 26.39 

For  ice 13.70 


2,340.83 


Cost  per  cubic  yard  for  material  handled^  abont  5  cents;  cost  per  cubio  yard  for 
material  removed,  about  8  cents. 

HBLBNA^ABK. 

By  act  of  Congress  July  1, 1898,  the  sum  of  $30,000  was  appropriated  for  work  at 
this  harbor. 

The  project  as  made  and  executed  was :  To  repair  damage  done  to  exiating  work 
during  the  floods  of  1897  and  1898,  and  to  further  extend  the  work  downstream  aloug 
a  caving  bank. 

The  first  bank-protection  work  in  this  harbor  was  done  in  1889,  when  1  mattress 
and  4  spur  dikes  were  placed  and  a  sill  for  the  fifth  dike  sunk,  this  work  protecting 
about  2,500  linear  feet  of  the  bank. 

In  1896  the  work  was  extended  downstream  by  placing  1,600  linear  feet  of  fascine 
mattress  and  revettinri^  the  upper  bank  with  a  stone  paving.  During  the  past  season 
repairs  were  made  to  the  old  work  and  the  faAciue  mattress  and  stone  paving  revet- 
ment was  extended  downstream  926  linear  feet,  so  that  now  the  work  has  a  total 
length  of  5,026  feet. 

Prior  to  beginning  the  season's  work  the  condition  of  the  old  work  was  about  u 
follows: 

Between  dikes  Nos.  1  and  2  a  cave  had  occurred  about  200  feet  in  length  and  60 
feet  in  width,  and  a  simihir  cave  had  occurred  between  dikes  Nos.  2  and  3.  These 
dikes  were  built  in  1889  and  had  afibrded  ^ood  protection  until  the  high  water  of  1897. 
They  were  spaced  400  feet  apart  and  built  on  sill  mattresses  200  feet  lonff,  leaving 
an  unrevetted  space  of  200  feet  length  between  them.  The  depth  along  these  nnre- 
vetted  spaces  had  consideraltly  increased,  causing  the  caving.  The  repairs  made 
comprised  the  revetting  of  these  spaces  with  fascine  mattrenses  175  feet  wide,  and 
placing  on  them,  and  midway  between  the  old  dikes,  new  spurs  of  sufficient  height 
and  length  to  restore  the  slope  to  its  normal  condition,  and  thus  break  up  the 
increased  eddy  action  due  to  the  caved  pockets. 

At  Dike  No.  4  the  shore  end  had  been  undermined  by  the  current,  causins^  exten- 
sive settling  of  the  crib  work  and  a  caving  of  the  top  bank.  This  was  repaired  by 
building  a  brush  crib  to  connect  the  part  of  the  dike  in  place  with  the  top  of  the 
bank  and  paving  over  the  brush  work  with  stone. 

Dike  No.  6,  situated  at  the  extreme  lower  end  of  the  1896  work,  was  entirely 
above  the  low- water  contour,  and  was  built  across  a  depression  to  break  up  eddy 
action  there.  Its  lower  portion,  resting  on  a  soft  foundatiou  and  having  settled 
greatly,  was  torn  up  and  replaced  with  new  brush  work  of  much  larger  diniensioni. 

The  fascine  mattress  and  stone  paving  work  of  1896  was  all  in  good  condltioiL 
having  escaped  iiyury  from  the  large  iic^dt  of  1897  and  1898,  althoagh  anbjected 
to  very  strong  onrrenta. 
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The  extent  of  repair  work  done  wm: 

Cvblo  fMit. 

Dike  No.  li.  Sill  mattress,  190  by  175  feet,  822  sqaares S2, 200 

Crib,  180  feet  long,  22  feet  bottom  width,  8  feet  top  width, 

10  feet  maximnm  height 20,540 

Dike  No.  2i.  Sill  mattress,  216  by  J75  feet,  378  squares 37,800 

Crib,  190  feet  loDg,  22  feet  bottom  width,  8  feet  top  width, 

10  feet  maximum  height 22,440 

Dike  No.  4.    Crib,  100  feet  long,  40  feet  bottom  width,  4  feet  top  width,  11.6 

feet  maximum  height 12, 696 

Dike  No.  6.    Crib,  130  feet  long,  35.5  feet  bottom  width,  6  feet  top  width, 

10.5  feet  maximum  height 18,773 

Total  volume  repair  work • 144,449 

NEW  WORE. 

A  faseine  river  mattress  976  feet  long  bv  250  feet  wide  was  placed  at  the  lower 
end  of  the  1896  work,  lapping  it  50  feet,  and  extending  the  revetment  downstream 
926  feet.  To  join  this  with  the  shore,  two  connecting  mattresses  were  required,  their 
area  being  213  squares.  The  bank  was  then  graded  and  paved.  The  upstream  por- 
tion of  the  mattress,  for  a  length  of  over  500  feet,  was  along  a  ridge  formed  by  a 
large  bank  slide.  Inside  of  the  ridge  is  a  depression,  and  then  a  gradual  slope  to 
the  top.  Along  this  locality  the  paving  was  carried  to  the  top  of  tue  ridge,  an  ele- 
vation of  about  18  feet  on  the  Helena  gauge,  and  two  spur  dikes,  Nos.  7  and  8,  were 
built  across  the  depression,  connecting  the  crest  of  the  ridge  and  top  of  bank.  From 
Dike  No.  8  to  the  lower  end  of  the  river  mattress,  a  length  of  420  feet,  there  was  a 
veij  bloff  bank,  which  was  graded  by  the  hydraulic  method  and  then  paved  to  the 
28-foot  stage. 

At  a  location  500  feet  above  the  head  of  the  river  mattress  a  spur  dike.  No.  6^,  was 
bnilt  across  a  depression,  connecting  a  ridge  near  the  low- water  line  and  the  top  of 
the  main  bank. 

All  spar  dikes  were  of  brush,  built  up  with  fairly  regular  side  slopes,  and  paved 
with  stone  about  1  foot  thick. 

The  extent  of  the  new  work  was : 

River  mattress,  976  by  250  feet squares..    2, 440 

Connecting  mattress do 218 

Dike  No.  5i,  crib.  177  feet  long,  54  feet  bottom  width,  6  feet  top  width,  16 

feet  maximum  height cubic  feet..  40,783 

Dike  No.  7,  crib,  110  feet  long,  20  feet  bottom  width,  4  feet  top  width,  6  feet 

maximnm  height cubic  feet..    6,744 

Dike  No.  8,  crib,  125  feet  long,  22  feet  bottom  width,  4  feet  top  width,  5  feet 

maximom  height • cubic  feet..    5,720 

Total  volume  of  new  crib  work oabicfeet..  53,247 

The  sommary  of  work  done  is  as  follows : 

River  mattress squares..  2, 440 

Connecting  mattress do....  213 

Spur  dikes,  including  sills,  197,696  cubic  feet onbic  yards . .  7, 322 

Bank  paved square  yards..  5,917 

Bank  graded,  420  linear  feet cubic  yards..  8,130 

The  plant  was  moved  to  Helena  npon  the  completion  of  the  Memphis  Harbor  work, 
the  last  tow  arriving  November  16.  As  the  river  at  that  time  was  about  the  12- foot 
stage  and  rising  rapidly,  the  river  mattress  was  not  started,  but  instead,  the  sill 
mattress  and  cnbs  of  Dike  No.  1^  were  built. 

The  liver  reached  the  18.8-foot  stage  on  the  23d,  then  began  to  fall,  and  on  the  29th 
work  on  the  river  mattress  was  begun,  and  the  mattress  was  tiniahed  and  sunk  on 
December  16.  Connecting  mattresses  were  then  placed,  and  work  on  the  spur  dikes 
and  paving  begun,  advantage  being  taken  of  the  lower  stages  of  the  river  to  put  in 
the  low-water  work,  completing  the  higher  work  as  the  river  rose.  By  this  method, 
and  working  at  several  places  at  the  same  time,  all  the  work  was  successfully  com- 
pleted on  January  11,  ana  the  last  tow  of  plant  delivered  at  the  Memphis  headquarters 
on  January  25, 1899. 

While  the  work  was  in  progress  the.  stages  of  the  river  were:  November  16, 12.4 
feet;  November  23, 18.8  feet;  December  12, 10.9  feet;  December  23,  9.9  feet;  Janu- 
ary 4,  22.2  feet;  January  11,  20.7  feet.  Out  of  forty -six  working  days  live  and 
a  half  were  lost  by  rain.  The  labor  employed  was  both  white  and  colored,  sub- 
■iited  and  self-sabsisted.    The  wagea  paid  wm  90  oentt  per  day  of  eight  hoars. 
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with  subsistence,  and  $1.20  per  day^  without.  Brush  and  poles  were  obtained  from 
the  same  contractors  as  at  Memphis,  and  at  the  same  price,  the  source  of  snppl) 
being  abont  20  miles  above  the  work.  Stone  was  loaded  on  United  States  barges  at 
West  Memphis  at  $1.36  per  cubic  yard,  or  per  long  ton  of  2,240  pounds,  and  tow^ 
by  contract  to  Helena  at  22  cents  per  cubic  yard,  the  contractor  towing  empty  barges 
back  to  Memphis. 
The  details  of  cost,  cost  per  unit,  and  material  nsed  per  unit  are  as  follows: 

Biver  mattress. 

Labor  and  subsistence $3,915.38 

Brush,  3,441.4  cords 3,5^.05 

Poles,  201  cords 30L5>) 

Stone,  1,425  long  tons 2,2>1.50 

Wire  strand,  25,465  pounds 648.95 

Wire,  galvanized,  No.  12,  4,000  pounds 66.  iX) 

Wire,  silicon  bronze.  No.  9,  1,000  pounds 135.  (W 

Clips,  4,034: 180.(6 

Rope,  luanila,  2,000  pounds 191.44) 

Miscellaneous  materials .- 80.6*7 

Superintendence 541.80 

Care  of  plant 654.63 

Repairs  to  plant 262.13 

Towing 1,212.44 

Miscellaneous  expenses 110.03 

Total 14,190.53 

Work  done:  Mattress  976  by  250  feet,  2,440  squares;  co«t  per  square,  $5.79. 

Material  used  per  square:  Brush,  1.41  cords;  poles,  0.082  cord;  stone,  0.58  long 
ton;  one-fourtii  inch  wire  strand,  6.36  pounds;  five-sixteenth  inch  wire  strand, 
3.20  pounds;  one-half  inch  wire  strand,  0.865  pound;  wire,  galvanizedi  No.  12, 1.64 
pounds;  wire,  silicon  bronze,  No.  9,  0.409  pound;  clips,  1.65; 

Connecting  mats. 

Labor  and  subsistence $652.36 

Brush,  200  cords 208.  W 

Poles,  22.9  cords 34.35 

Stone,  200.74  long  tons 317.17 

Wire  strand,  1,000  pounds 26.33 

Wire,  galvanized.  No.  12,  450  pounds 7.4:^ 

Clips,  200 7.96 

Superintendence 67.72 

Care  of  plant 81.  W 

Repairs  to  plant --  32.77 

Towing 151.23 

Miscellaneous  expenses 13.76 

Total 1,600.69 

Work  done:  213  squares;  cost  per  square,  $7.51. 

Material  used  per  s<|uare:  Brush,  0.94  cord;  poles,  0.11  cord;  stone,  0.94  long 
ton;  one-fourth  inch  wire  strand,  4.70  pounds;  five-sixteenths  inch  wire  strand  2.11 
pounds;  clips  0.94. 

Crih  dikes  (including  sills). 

Labor  and  subsistence $3,725.49 

Brush,  1,642.8  cords 1,708.51 

Poles,  371.5  cords 557.  S 

Stone,  1,400  long  tons 2,212.a) 

Wire  strand,  one-fourth  inch,  2,750  pouuds 72.46 

Wire,  galvanized,  No.  12,  l,000pounds 16.fi0 

Clips,  200 7.9^ 

Rope,  manila,  2,000  pounds 191.40 

Miscellaneous  material 6.?* 

Superintendence 474.  (»7 

Care  of  plant 570.  SS 

Repairs  to  plant A 229. 37 

Towing 1,057.37 

Miscellaneous  expense 96.27 

Total 10,925.78 
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Work  done:  7,322  cnbio  yards;  cost  per  cnbio  yard,  $1.49. 

Material  nsed  per  oabic  yard:  Brosh,  0.224  oord;  poles,  0.051  cord;  stone,  0.19 
loDg  ton:  one-foarth-inoh  wire  strand,  0.375  pound;  galvanized  wire,  No.  12^  0.137 
pound;  clips,  0.027. 

Paving  hank. 

Labor  and  subsistence $1,073.20 

Stone,  2,017.13  long  tons, 3,177.58 

Hydraulicgrading,  8,130  cubic  yards,  at  $0.0516 420.22 

Superintendence 270.90 

Care  of  plant 325.51 

Repairs  to  plant 131.06 

Towinjf 603.68 

Miaoellaneoos  expense 56.00 

Total *. 6,057.15 

Work  done:  5,917  square  yards;  cost  per  square  yard,  $1.02. 
Material  used  per  square  yard:  StODe,0.34  long  ton. 
Total  field  cost  of  Helena  Harbor  work,  $32,714.15. 

Cost  of  suheistence. 

Construction  party:  Rations  issued,  10,118;  cost  per  ration  raW|  $0.2452;  cost  per 
ration  served,  $0.3242. 

Cost  of  stores $2,456.25 

Cost  of  services 791.88 

Total 3,248.13 

Steamer  Graham:  Rations  issued,  790;  cost  per  ration  raw,  $0.4571 ;  cost  per  ration 
served,  $0.6006. 

Costof  stores $361.11 

Cost  of  services 113.33 

Total 474.44 

Of  the  5,026  linear  feet  of  revetment  at  Helena  Harbor  the  lower  4,000  feet  affords 
good  protection.  The  upper  1,000  feet  consists  of  a  river  mattress  600  feet  long  by 
226  feet  wide,  without  upper  bank  protection,  and  below  this  an  unrevetted  space 
of  400  feet,  extending  to  the  head  of  Spur  Dike  No.  1. 

Recent  caving  has  occurred  here,  extending  from  Just  above  Dike  No.  1  upstream 
a  distance  of  about  600  foet,  with  60  feet  maximum  width  of  caving,  and  about  40 
feet  average  width. 

In  view  of  the  importance  of  the  locality,  situated  as  it  is  at  the  head  of  the  revet- 
ment work,  this  caving  should  be  stopped  by  building  a  strong  revetment  along  the 
attacked  bank.  Such  a  revetment  could  be  made  with  fascine  mats  250  feet  wide, 
and  grading  and  paving  the  upper  bank.  The  probable  length  required  will  be  700 
linear  feet,  and  estimated  cost  $20,000. 
Very  respectfully, 

W.  M.  Rebs,  AsHatant  Engineer, 

Capt.  E.  EVELETM  WiNSLOW, 

Corps  of  Engineers,  U.  S.  A» 


REPORT  OP  MR.  CHARLES  LE  VARSKUR,  ASSISTANT  ENGINEER,  ON  WORK  OF  REMOVING 
NONCONNAH  ROCK,   BELOW  MEMPHIS,  TBNN. 

Memphis,  Tenn.,  April  30, 1899, 
Captain:  I  have  the  honor  to  submit  the  following  report  on  the  operations  at 

Noncoupah  Rock  from  September  15  to  November  18,  1898: 

The  ol»ject  of  the  work  was  the  destruction,  by  submarine  drilling  and  blasting, 

of  the  part  of  Nonconuah  Rock  left  standing  after  the  operations  conducted  in 

1896-97. 
Nonconuah  Rock  is  situated  4  miles  below  the  Memphis  Railroad  Bridge  and  700 

feet  from  the  Tennessee  shore.    This  rock  is  a  composition  of  a  ferruginous  sandstone 

and  cemented  gravel,  and  has  been  a  serious  obstruction  to  boats  with  heavy  tows, 

owing  to  its  location  in  the  channel. 
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On  September  10, 1896. 1  made  a  snrvey  of  said  rock  with  a  view  to  aaoerti^mg 
its  exact  location  and  the  depth  of  water  over  it.  The  reeolt  of  thia  aiirTey,  abo wd 
on  the  map  accompanying  this  report,  indicates  that  an  area  of  22,000  square  feet 
of  rock  was  nnder  a  depth  of  water  varying  from  7  to  8  feet  below  the  sero  of  the 
Memphis  gauge. 

On  September  15  the  force  was  organized  and  the  plant  overbanled  and  pnt  in 
working  condition.  On  September  fa  the  plant  was  towed  from  the  United  States 
fleet  to  the  site  of  the  work. 

The  plant  consisted  of  a  drilling  platform  and  pontoons,  a  flat  barge  50  by  15  feet, 
on  which  was  hoisting  machine,  pnmp,  and  boiler,  monnted;  one  mooring  barge, 
two  flats,  and  quarter  boat  Afi^mmjajK.    The  U.  S.  S.  ff,  L,  Abbot  was  used  as  a  tender. 

The  drilling  platform,  which  was  built  especially  for  this  work  in  1896,  was  com- 
posed of  a  floor  or  platform  on  which  drilling  machine  was  placed  and  worked. 
This  floor  was  provided  at  each  end  with  one  spud  20  feet  long,  10  by  10  inches,  ron* 
ning  through  a  well.  To  this  platform  was  framed  an  overhead  truss,  used  for  han- 
dling drilling  tools  and  pipes  and  for  raising  and  lowering  said  tools  and  hydraulic 
Jet  pipe.  The  platform  was  floated  on  two  pontoons,  lashed  length  way  to  the  floor 
frame. 

The  machinery  flat  was  fitted  with  a  Enowles  tank  pump,  6-inch  plunffer,  a  steam 
winch,  and  a  small  upright  boUer.  The  steam  necessary  for  the  steam  £rill  was  fur- 
nished by.  said  boiler. 

The  force  employed  was  composed  of  1  foreman,  1  steam-drill  engineer,  1  hoisting 
steam  engineer,  1  blacksmith.  1  oook  and  waiter,  and  16  laborers. 

The  foreman  was  to  be  employed  as  diver  if  submarine  observations  would  be  nec- 
essary. 

The  method  of  operation  was  the  same  as  described  in  my  annual  report  for  the 
fiscal  year  1896-97.    (Report  of  Chief  of  Engineers,  p.  3721.) 

The  mooring  barge  was  anchored  by  means  of  wiie  cables  and  Chinese  anchors 
600  feet  above  the  upstream  edjre  of  the  rock.  From  this  mooring  barge,  with  the 
aid  of  the  steam  winch,  flats,  machine  barge,  and  drilling  platform  were  swang  into 
position.  The  mooring  barge  was  so  located  that  the  wnole  area  of  the  rock  could 
be  covered  by  taking  in  or  paying  off  on  two  side  cables  leading  from  it  to  the  plat- 
form. The  drilling  platform,  floating  on  pontoons,  was  droppea  by  said  process  over 
the  exact  part  of  tne  rock  where  drilling  operations  were  to  oe  conducted,  the  spuds 
lowered  down,  and  the  platform  raised  on  spuds  by  means  of  rope  and  tackle  wound 
on  drum  of  hoisting  machine,  or  by  ratchet  fixed  to  spuds  and  floor  of  platform. 

The  location  of  uie  platform  was  ascertained  b^  instramental  observations  from 
shore*  As  soon  as  the  platform  was  raised  soundings  were  taken  every  5  feet  over 
the  space  covered  by  said  platform  and  compared  witn  soundings  of  the  survey  made 
September  10, 1898.  If  differences  in  soundings  were  shown,  said  differences  were 
noted  on  map. 

An  iron  pipe  4  inches  in  diameter  and  of  a  length  sufficient  to  project  1  foot  over 
the  snrface  of  the  water  was  placed  on  top  of  rook,  rammed  down  as  far  as  possible, 
and  made  fast  by  four  lines  leading  at  different  angles  to  the  fioor  timber  of  platform. 
This  pipe  was  to  prevent  the  hole  to  be  drilled  from  being  tilled  by  sand  or  sediment. 
The  drilling  tool,  2|  inches  in  diameter,  was  placed  inside  the  4-inch  iron  pipe,  the 
drilling  machine  shipped  up  over  said  pipe  and  connected  to  tool,  and  drilling 
operations  started.    The  holes  were  drilled  to  an  average  depth  of  4^  feet. 

When  the  first  hole  was  drilled  the  machine  was  moved  over  a  second  4-inch  pipe 
placed  (as  above  described)  during  the  first  drilling  operation.  The  first  hole  was 
then  washed  by  hydraulic  let  set  inside  of  the  4-inoh  iron  pipe,  and  a  cartridge, 
composed  of  4^  ponnds  of  dynamite,  with  proper  exploders  and  insulated  electric 
wires  attached,  was  rammed  to  the  bottom  of  the  hole  through  the  same  4-inch  pipe 
and  said  pipe  raised  up.  These  operations  were  continued  all  day.  At  the  end  of 
the  working  day  the  platform  ana  machinery  barge  were  hauled  up  near  mooring 
barge  and  loaded  holes  exploded  by  electric  battery. 

In  the  morning  of  the  next  day  survey  was  made  over  the  area  blasted  the  evening 
before  and  soundings  taken  and  plottea  on  working  sheet.  At  the  end  of  the  month 
survey  was  made  to  obtain  the  total  amount  of  rock  destroyed.  At  the  end  of  the 
work  soundings  were  taken  over  the  area  of  the  rock.  Map  accompanying  this 
report  shows  these  soundings. 

From  the  examination  of  said  map  25,000  square  feet  of  rock  were  found  to  have 
been  disturbed  and  2,314  cubic  yards  of  rock  destroyed. 

On  November  17  the  operations  were  completed  and  the  plant  towed  back  to  the 
United  States  fieet.  The  least  depth  of  water  over  the  rook  was  7  £set  above  zero, 
Memphis  gauge. 
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The  oo8t  of  the  operationB  at  Nonoonnah  Rook  !•  m  follows: 

Ijabor  and  SQhsistenoe $1,025.01 

SubBistenoe  (servioea  and  itores) 427.24 

Dynamite 153.60 

Wire,  inaalated,  and  exploders 36.40 

Coal 87.26 

Oil  and  engineer's  Bupplies 50.00 

Plant  (misoellaneoiis) 80.00 

Total 2,461.50 

mAldng  a  ooet  of  $1,068  per  oubio  yard  of  rock  destroyed. 

I  have  the  honor  to  transmit  herewith  a  tracing  of  snrreys  made  on  September  10 
and  November  18, 1898. 

Respectfhlly  submitted.  Chas.  Lb  Yabsbvb,  AuUUuU  3ngi»mr. 

Capt.  E.  EVXLBTH  WiNSLOW, 

Cof:pt  of  Engineen,  U.  8.  A. 


BKPORT  on  MB.  AUG.  J.  NOLTT,  ASSISTANT  XNGIKEBRy  ON  GARB  OV  AND  BSPAIR8  TO 
FI^ANTy  VIB8T  AND  SECOND  DIBTBICTB,  DiPBOVlNG  MISSISSIPPI  RIVBR,  FOR  THB 
TBAR  XNDING  APRIL  80,  1889. 

Memphis,  Tknn.,  April  SO,  1899. 

Sir:  I  have  the  honor  to  submit  my  report  of  the  operations  o^  the  care  of,  and 
repairs  to  plant  party  for  the  year  ending  April  30, 1899. 

Steamer  OhUoa. — A  oondensing  apparatus  for  fnrDishing  clear  water  for  cnlinary 
and  other  purposes  was  install^  on  this  boat,  everything  pertaining  thereto  having 
been  fabricated  on  the  fleet.  The  boat  was  also  sapplied  with  a  complete  set  of 
siphon  pipes  and  fittings.  One  new  radder  stock  was  put  in  and  minor  repairs,  such 
as  replacing  broken  fenders,  patching  deck  and  roof,  were  made  from  time  to  t^ime. 

Steamer  2Yton.->This  boat  was  received  back  from  the  third  district,  where  it  had 
been  employed  in  towing  stone,  on  June  25.  It  was  then  found. necessary  to  rebuild 
the  furnaces.  The  four  forward  hog-ohain  braces  were  found  to  be  badl^  decaved 
from  the  main  deck  down;  these  were  suooeesively  spliced  out  and  the  chains  Jacked 
back  to  their  original  position.  The  decayed  footings  of  the  braces  were  also  repaired. 
A  cracked  flange  on  the  port  leg  of  the  forward  mud  drum  was  repaired  with  a  new 
flanged  sleeve,  and  a  corroded  place  on  the  drum  itself  was  repaired  with  a  patch. 
On  August  25  the  boat  was  placed  in  commission  and  left  the  same  day  with  a  tow 
on  construction  plant  for  New  Madrid,  Mo.  In  taking  a  short  out  across  a  bar  just 
below  Hales  Point,  Tennessee,  it  was  found  that  the  boat  was  getting  into  shoal 
water,  and  in  attempting  to  get  into  deeper  water  the  boat  was  backed  upon  a  sub- 
merged  stump,  which  tore  up  the  bottom  and  caused  the  boat  to  sink  in  6  feet  of 
water.  As  the  river  was  falling  at  the  rate  of  1.5  feet  in  tweoty-four  hours,  it  was 
evident  that  nothing  could  be  done  to  float  the  boat  on  the  then  existing  stage  of 
water.  An  examination  showed  that  the  bottom  was  torn  up  for  a  length  of  48  feet 
and  for  a  width  nearly  equal  half  the  molded  beam.  A  bulkhead  was  at  once  built 
around  the  damaged  bottom,  with  the  intention  of  towing  the  boat  on  the  first  rise 
to  some  marine  ways  for  repairs.  The  river  continuing  to  fall  and  the  boat  having 
sunk  at  quite  a  hien  stage  of  river,  it  was  finally  decided  to  repair  it  where  it  sank 
as  soon  as  the  bar  had  drained  sufficiently  to  permit  excavating  the  necessary  work- 
ing pit  under  the  damaged  bottom.  Repairs  were  begun  on  October  13  and  completed 
on  the  31st  of  that  month.  The  repairs  were  well  done,  as  was  proven  when  the  boat 
was  floated  off,  which  was  on  the  29th  of  December. 

As  the  boat  required  new  cylinder  timbers,  new  hog-chain  braces,  and  chain  keel- 
sons, besides  repairs  to  portions  of  the  bottom  not  previously  repaired,  and  as  our 
dock  is  nnservioeable,  a  contract  for  docking  and  repairing  the  boat  was  entered  into 
with  the  American  Boat  Works,  of  St.  Lotus,  Mo.,  and  the  boat  delivered  to  this 
finn  on  March  18. 

Steamer  H,  M,  Graham,— -An  ice  chest  and  refrigerator  has  been  built  into  this  boat, 
a  full  set  of  syphon  pipes  has  been  supplied,  new  packing  rings  fitted  into  pistons  of 
main  engines,  Talve  gear  has  been  repaired,  ''nigger  engme"  repaired,  together  with 
other  minor  repairs. 

Tug  /<Moa.— During  a  sonall  on  the  night  of  July  21  this  boat  was  swamped  at  her 
anchorage,  and  sank  in  82  feet  of  water.  On  August  13  the  boat  was  again  afloat, 
bat  with  part  of  her  cabin  demolished  and  wheel  badly  damaged.    As  the  standing 
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part  of  the  upper  works  was  very  old  and  much  decayed,  it  was  decided  to  bnild  an 
entirely  new  cabin.  The  wheel  was  repaired,  new  stack  made,  and  boat  paints! 
inside  and  out. 

Launch  H.  L.  Abbot. — One  new  sheet  was  pnt  into  the  boiler  of  this  boat.  It  a]» 
received  minor  repairs  from  time  to  time  and  was  painted  throughout. 

Dredge  Wolf, — Some  repairs  were  made  to  the  shears  of  this  machine,  four  tmsses- 
one  under  boiler  and  three  under  engines — were  placed  below  deck,  and  so  deei^ue> 
as  to  carry  some  of  the  strains,  due  to  weight,  to  the  two  gunwales.  The  rakeo.' 
the  boat  having  sprung  away  from  its  intended  position,  by  reason  of  the  weight  o: 
the  forward  spud,  three  heavy  tie-rods  were  run  from  the  gunwales  and  the  bulk- 
head in  such  a  manner  as  to  bring  the  rake  back  to  its  origmal  position  and  hold  it 
there.  The  machinery  was  overhauled,  hull  calked,  deck  repaired,  new  chain  ra& 
made.  Cold  shuts,  shackles,  spud  pins,  bolts,  etc.,  were  made  from  time  to  time  u 
required. 

During  the  progress  of  dredging  Wolf  River  the  necessity  of  a  longer  boom  ao^ 
dipper  became  apparent,  and  it  was  decided  to  lengthen  the  former  10  feet  and  tk 
latter  6  feet.  This  involves  the  raising  of  the  shears  5  feet.  This  work  is  now  is 
progress.  A  new  oast-steel  lip  for  the  dipper  will  also  be  made,  the  old  one  beici 
broken.  All  worn  pins,  gudgeons,  bearings,  and  other  parts  of  the  machinery  will 
be  repaired. 

Hydraulic  graders. — At  the  date  of  my  last  report  grader  No.  2  was  on  the  doc^ 
undergoing  repairs  that  practically  amounted  to  a  new  hull,  nothing  bnt  the  bnlk- 
heads  being  in  such  a  condition  as  to  render  their  retainment  in  the  new  hull  per- 
missible. The  pumping  machinery  and  auxiliary  engines  were  thoroughly  overbauleii 
and  the  entire  machine  put  in  good  working  condition.  A  bursted  water  chamber 
on  one  of  the  16-inch  pumps  should  be  replaced  with  a  new  one  in  time  for  the  comiD| 
season's  work. 

Grader  No.  40  was  overhauled  preparatory  to  being  sent  out;  the  hull  was  calked 
and  two  new  stacks  erected. 

Pile  drivere. — There  are  two  of  these  now  here,  Nos.  19  and  20.  Each  received  i 
new  stack,  had  hulls  calked,  leads  repaired,  etc. 

Outfit  for  removal  of  Nonconnah  rock. — In  former  operations  on  this  ledge  a  pilt 
driver  was  nsed  to  supply  steam  to  drill  and  pump.  By  reanon  of  the  transfer  of 
one  pile  driver  to  the  secretary  of  the  Mississippi  River  Commission,  no  machine  ^i 
this  kind  could  be  spared  for  the  work.  A  50-foot  flat  was  therefore  fitted  witbi 
5-hor8epower  vertical  boiler,  a  6-lnch  Knowles  tank  pump,  a  steam  winch,  and  the 
necessary  feed  pump,  heaters,  etc.    This  furnished  all  the  steam  and  water  uecessan. 

Barges,  model, — There  are  ten  of  these,  built  in  1894.  Each  one  was  docked,  an*! 
besides  being  calked  all  around,  received  such  patches  to  hull  and  deck  as  was 
necessary. 

Bargee,  gunwale. — Twenty-nine  of  these  were  built  in  1893.  Twenty-seven  are  dot 
available,  one  having  been  wrecked  by  a  Landslide  from  the  high  bluff  in  froDt  of 
which  the  barge  wa«  moored,  and  one  beinj;  in  use  as  hull  to  quarter  boat;  93<^i 
9306, 9310,  and  9321  being  in  the  worst  condition,  were  docked,  calked  all  aroumL 
and  otherwise  repaired,  so  as  to  make  thi^m  serviceable.  Owing  to  the  liniitt^i 
amount  of  funds,  the  others  were  calked  while  afloat  and  pat-ched  so  as  to  mak^ 
them  fairly  safe  for  the  season's  work.  All  require  extensive  repairs  before  thej 
can  be  pronounced  serviceable. 

Bargee,  framed. — These  were  built  in  1889  and  rebuilt  once  since.  There  are  te^ 
of  these,  but  two  are  in  use  as  hulls  to  quarter  boats  206  and  221,  two  aa  mooring: 
barges,  and  two  as  fascine  barges.  These  barges  received  such  repairs  as  wouli 
make  them  serviceable  for  the  season's  work. 

Quarter  boats. — The  roof  covering  of  Nos.  206  and  221,  consisting  of  Defiance  Xo.t 
being  worn  out,  it  was  decided  to  cover  these  roofs  with  galvamzed-iron  shingle?. 
These  were  then  coated  with  two  coats  of  red  mineral  paint  in  boiled  oil.  Nos.  12, 
25, 27, 39,  Amelia,  and  Mississippi  received  repairs  sufficient  to  put  them  in  serviceable 
condition. 

Mooring  barges, — These  had  hulls  calked  and  patched,  new  timber  heads  and  kevil« 
put  on,  decks  repaired,  and  hog  chains  and  tie  rods  refitted. 

Fascine  barges, — These  were  calked  and  otherwise  patched  to  make  them  service- 
able for  the  season.    Three  of  these  are  now  beyond  repair. 

Mattress  barges. — ^There  are  six  of  these,  bnt  two  are  awaiting  condemnation.  All 
received  only  such  repairs  as  would  enable  them  to  stand  the  season's  work.  Two 
will  have  to  receive  extensive  repairs  to  fit  them  for  future  work.  Two,  to  replace 
those  to  be  condemned,  are  now  being  constructed  out  of  two  gunwale  barges. 

Fifty-foot  fiats, — Three  of  these  were  docked  and  repaired. 

Floating  dock. — This  was  built  in  1889,  and  has  been  in  service  ever  since,  receivioe 
comparatively  little  repair.  With  a  view  toward  rebuilding  it,  it  has  been  floateil 
out  on  the  bank  and  blocked  up.    The  work  of  rebuilding  is  now  in  progress.    Tb« 
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bottom  strake  all  around  floor  and  entire  floor  system  and  the  end  gates  are  still  in 
prime  condition,  and  will  be  retained.  Eyerything  above  the  bottom  strake,  how- 
over,  will  be  renewed. 

Plant  reduction. — ^The  serviceable  plant  has  been  reduced  during  the  year  by  nine 

I>iecos,  as  follows :  One  maohine-ahop  boat  dismantled,  1  hydraulic  grader  (No.  4)  no 
onf^er  serviceable,  2  mattress  barges  unserviceable,  1  barge  wrecked,  4  barges  built 
in  1884  and  once  rebuilt,  no  longer  serviceable.  All  bnt  the  first-mentioned  piece 
have  been  recommended  for  condemnation. 

Miscellaneous  work. — A  large  amount  of  work,  such  as  fabricating  and  repairing 
bilge  pumps,  fitting  up  chains,  shackles,  and  pins  for  mat  and  mooring  barges, 
making  and  repairing  neavy  cable  clamps,  repairing  Haven  clamps,  making  wire 
twisters,  mauls,  capstan  bars,  pike  poles,  coal  boxes,  repairing  wheelbarrows,  serv- 
ing grader  hose  with  canvas  and  marlin,  making  three  new  calking  flats,  etc.,  has 
been  done. 

Co9i  of,  oare  of,  and  repairs  to  plant  for  the  twelve  months  ending  April  SO,  1899, 

Stetaner  Chisoa $496.60 

Steamer  Titan 1,315.90 

Steamer  H.  if.  Gra/iam 328.59 

L,&xinohS.L.  Abbot 110.20 

Tng  lUuoa 780.50 

Dredge  Wolf 478.56 

Hydraulic  grader  No.  2 318.55 

Hydraulic  grader  No.  40 51.80 

Pile  driver  No.  19 125.60 

Pile  driver  No.  20 118.40 

Steam  tender  for  Non con nah  rock 114.46 

Barges 5,121.60 

Quarter  boat  No.  206 306.40 

Quarter  boat  No.  221 305.40 

Other  quarter  boats 441.65 

Mattress  barees 422.40 

P'loating  dock 1,941.99 

Care  of  plant 12,067.68 

Tools  and  appliances 836.31 

Miscellaneous 973.57 

Total 26,664.46 

Respectfully  submitted. 


Capt.  £.  EVIfiLBTH  WiNSLOW, 

Corps  of  Engineers,  U.  8,  Am 


Aug.  J.  NOLTT,  JtfMtant  J^^iUMT, 


Digitized  by 


Google 


3534   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

Ah$iraeiofpropoBaU  for  levee  werhin  Lower  St.  Firanole,  White  River,  and  Upper  Teitt 
Levee  di8triot$f  received  in  reeponee  to  puhlie  notice  dated  July  19^  1893,  and  opeui 
August  10, 1898,  by  Capt,  MoBon  M.  Patrick,  Corp$  of  JSngineere. 


No. 


Name  and  iddraM  of  Udder. 


Lower  81  Franoia  LoTee  diatrf  ot 


I 


White  BITOT 
Leveo  dia- 
triet. 


Thomaa  ftCo.,Meinplii8,Teiin. 
W.  H.  Odder,  Sana  Soooi,  Ark. 
Gary  A  Johnaon,  Memphia, 

Tenn.  & 

0.  H.  Dameron,  HnntayiUe, 

Mo .?. 

A.dorholdt  A  Lowra]ioe,Frian 

Point,  Miaa 

Morrow  A  Carter,  Memphia, 

Teiin.« 

Luther  Walker,HiolEman,  Ark 
J.  D.  Montgomery,  Dnrham- 

YiUe^Tenn 

P.  Caaeidr,  ATonne,  Ark 

W.  H.  HoAnan,  Caruthera- 

TiUe,Mo 

Seasiona  A  Baah,  Friara  Point, 

Miaa 

E.  B.  Mantle,  Memphis,  Tenn  . 
Keeney  A  Bailey,  Carbondale, 

Ill.d. 

T.  Mike,  areenylUe.  Miaa 

J.E.S:err.Paxton,Ill 

Shippey  &  Eilpatrlck,  Mem- 


(knit. 


OeniM. 


Oentt, 


Cents. 


Cents. 


Cents. 


Cents. 


15.  M 


1&.W 


lfi.9Q 


al6 
15. 9Q 


16 


15.99 


1A90 


14.99 


18 


18 


18 


11.95 
18 


18 
13 

al2i 


18 

an 


1*4 

18.96 


18 


1&« 
15J 

aliH 
17.» 


17| 


^ 


CJ 


18.45 
alO| 
21 


13.46 
all 
24 


13.45 
al4  • 
24 


13.46 


21 


27 


P.'McCadden,  Memphis,  Tenn. 
John  Soott  A  Sons,  St  Louia, 

Mo.d 

J.B.Reid,8tovall,Miaa 

Martin  Jenninga  A  Co.,  Mem- 

phia^Tenn 


U.40 


15.9^ 

17.7; 


14.7 


14.7 


16.7 


13| 


15.7 


15.7 


18.45 


m 


a  Aeoepted, 

h  W  ill  toke  all  or  none  of  work  in  St.  Franoia  or  White  Biyer  Levee  diatrieti. 

0  Will  take  all  or  none  in  St.  Franoia  diatriot. 

d  Will  take  all  or  none. 

All  bids  for  seottons  35-47  in  White  River  Levee  diBtriot  i^eefted. 
Pricee  bid  are  per  eabio  yard. 


Digitized  by 


Google 


APPENDIX  W  W — ^REPORT  OF  MISSISSIPPI  BIYEB  COMMISSION.     8535 

Ahsira4st  of  praposaUfor  fwmUiMmg  hnUK^  polet,  Hone,  win,  loire  $irandf  HUoon^ln'onMO 
tnre,  elips,  $taple$,  and  numila  rope,  reeoived  in  reeponee  to  advertUemont  dated  July  18^ 
1898,  and  opened  5y  CftpU  Maeon  M.  Patriot,  Corpe  of  Bngineere,  Auguet  18^898. 


Ko. 


Name  Mid  adibws  of  taiddflr. 


t 
I 


I 


Stone,  per  oabic  yard. 


On  oontnwtoro'  bargeo  at— 


Hew 
Hadzld. 


Plum  Point 


Hemphii. 


B.  Ligon  ft  Co.,  St.  Louis,  Mo. . . 
Hunter  St,  Vrtfj,  Hemphis,  Tenn, 
MoDonald   A    Thompson,    St. 

LouiflLMo , 

Oecar  F.  Barrett,   Cincinnati, 

Ohio 

Fred  Hartweg,  CInolnnatI,  Ohio . 


$1.19 
■1.04 

.7»| 


11.40 

.Mil 


$1.» 


$L» 


ciL18|aL9| 


$1.47 
•L83i 


aL24|$L48|«L8»|$L6S|$L54i 


Ho. 


Stone,  per  eabio  yard. 


iandaddrM8«rWdd«. 


On  GoTonif 
mentbarseaat 


barseoi 
iinphia. 


BIprap.    Spalla. 


On  hank  at  Hel- 


Biprap.    Spalla. 


OnOoTem- 

nentharseoa 

qoarrlea. 


Slpcap.    SpaUa. 


GalTa. 


Hail, 

per 
poond. 


U 


B.  Ligoo  *  Co.,  St.  Lonla.  Mo . .  . 
vermore  Fonndry  and  Ma* 


•«L86 


a$L» 


«L44 


«L44 


47.  • 


47.9 


chine  Co.,  Memphia,  Tenn. 
ted  Hanser.  Little  Book,  A 
Harry  B.  Coflb,  MemphiSjjTenn. 


L66 


L» 


1.8 


George  Skene,  If  empnis,  Tenn 

Edward  Hely,  LooiavUle,  By . . . , 

McDonald  &  Thompson,    St. 

LODlBfMO 

M  M.  Buck  Manufacturing  Co., 

St  Louis,  Mo 

Washburn  it  Moen  Manufactur- 
ing Co.,  Ghiu^o,  HI 


1.49 
L61 


1.89 
L61 


L89 
L90 


La9 
1.90 


•LOO 
L7S 


L9S 

L8 

L8 


Ho. 


Hame  and  addfeos  of  bidder. 


Wire  strand. 


i-lnoh, 

per 
pound. 


A-inoh, 
pound. 


1-inch, 
pound. 


Silicon, 
bronze 
wire, 

pound. 


Wireropeclips. 


A-inoh,  f-inch. 


Fence 
sta- 
ples, 

pound. 


rope, 
pound. 


Lea  Brothera,  Memphis,  Tenn 
UTomore   Foundry  and   M 


OmUt. 


(hnia. 


Oenti. 


OmU$. 


^ Ma. 

chine  Co.,  Memphis,  Tenn . . . . . 
Hany  B.  Coflln,  Memphis,  Tenn. 
George  Skene,  Memphis,  Tenn  .. 
Sohermerhom    Bros.    Co.,    St. 

Louis,  Mo 

McDonald   A    Tliompaon,    St. 

Louis,  Mo 

Fearing,  Whlton  A  OOn  Boston, 


Oente, 
8.U 


OmU. 
ILIB 


(knU, 


10.  U 


S.9 

a2.03| 

2.72 


2.45 

•2.8Qi 

2.42 


a2.48 
2.67 


•18| 
19 


a8.08 
7.79 


•8| 

ia64 


•L8 
2 
2 


8.14 


2.82 


2.91 


17.9 


8.88 


m 


M.  M.  Buck  Manwfhotnring  Co., 
St  Louis,  Mo 

Hoffinan,  Corkran  4k  Co.,  Phila- 
delphia. Pa. 


7.04 


10.  ( 


delpl 
rsshbum  A,  Moen  Manufaotur* 


10.88 
•0.57 

0.7 

1(« 

«l 

10 
10 


ingCoMChloago,IU 

Wm. M. Bird  4kCo., Charleston, 

ao I „. 


2.80 


140 


8.1ft 


•Aooepted. 

NoTB—Blds  for  stone  **on  oontraotors*  barges  '*  at  Memphis  and  Helena,  **  on  bank  at  Helena,**  and 
on  GoTenunent  barges  at  quarries,"  not  aooepted.  it  being  more  economical  and  advantageous  to 

*ppply  stone  for  use  at  Memphis  and  Helena  from  stone  deliTeied  **on  Government  barges  at 

Heniphia." 
Aoceptanoe  of  bid  of  Hunter  &  Frey  for  brush  and  polea  authorised  by  Chief  of  Bnginears  August 
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Abstract  of  proposals  for  levee  work  in  White  River  Levee  district  reoeired  in  retpomk 
publio  notice  dated  August  11,  1S98,  and  opened  August  17, 1898,  hy  CapU  Mam  U. 
Fatriok,  Carps  of  Engineers. 


Ko. 


Name  and  address  of  bidder. 


Sectioos 
cnbkyvd. 


Morrow  A  Carter,  Memphis,  Tenn 

Martin  Jennings  &  Co.,  Memphis,  Tenn  a . 
Bush  Bros.,  Artonish,  Miss 


Ceuit, 


a  Accepted. 

Abstract  of  proposals  for  teams,  etc,,  for  levee  work  received  in  response  to  pulJie  no^ 
dated  August  11, 1898,  and  opened  August  tO,  1898,  by  Capt,  Mason  M,  Patridc,  Corfi 
of  Engineers. 


Ho. 

Name  and  address  of  bidder. 

distriotv 

White  RlTer  Levee 
distriet 

Number  of 
teams. 

Hire  each, 
per  day. 

Number  of 
teams. 

HireescX 
per  day 

1 

Robert iTohnson.  Memnhis.  Tenn ..^■,. ,■,.,, ,,-,■.- 

10 

18.90 

10 
20 

$3.1' 

2 

Bush  Brothers,  Artonish,  Miss 

4.{{ 

3 

B5d  H  Williams.  Lnxora  Ark 

10  to  15 

02.85 

4 

E  B  Mantle.  Memohis.  Tenn  

18  to  20 
90 

i»' 

5 

MoprowA  Carter.  Memnhis.  Tenn 

a3.K 

0 

llnrrv  N  Pfaarr  Memnhis. Tenn  ............... 

20 

8.25 

a  Accepted. 

Abstract  of  proposals  for  levee  work  in  Lower  St.  Francis  Levee  district,  near  Besa^Arl, 
received  in  response  to  publio  notice,  dated  December  1$,  1898,  and  opened  Decent  ^ 
by  Capt.  E.  Eveleth  Winslow,  Corps  of  Engineers. 


No. 


Name  and  address  of  bidder* 


FromStfr 

toward  oM 
levee,  p^ 
cubic  yaii 


Elliott  Williams,  Lnxora,  Ark . 
Bd.  H.  Williams,  Lnxora,  Ark. . 
W.  C.  RoseU,  Bosa,  Ark 


OaU. 

1! 


•Accepted. 

Abstract  of  proposals  for  levee  work  in  Lower  St.  Francis  Levee  dietrict,  near  Banhtf 
if  ills,  Mo.,  received  in  response  to  public  notice,  dated  December  SO,  1898,  andapf^ 
December  SO,  1898,  by  Capt.  E.  Eveleth  Winslow,  Corps  of  Engineers. 


No. 


Name  and  address  of  bidder. 


Froni«* 

tioBH 

toward 

Wolf 

Bavoa,p«[ 

cubic  yarL 


Stokley  Jacobs,  G«yo80,  Mo. .. 
Andy  Lall'erty,  SleWarts,  Mo- 


Oentt, 


•Accepted. 
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lAst  of  civilian  engineers  employed  on  work  of  river  and  harhor  improvement,  first  and 
second  districts,  improving  Mississippi  Biver,  in  charge  of  Capt,  E,  Eoeleth  Winslow, 
Corps  of  Engineers,  from  May  1, 1898,  to  April  SO,  1899. 


Name  and  AddiMS. 

Time  em- 
ployed. 

Compen- 

Whece  employed. 

Work  on  which  employed. 

Months, 

W.M.  Bees,  Memphis, 

12 

I9M 

Memphis,  Tenn 

Principal  office  asslstantt  gen- 

TeniL 

eral  saperintendence  of  con- 
stmotion;  plans  for  work  at 
Tarious  localities. 

Aug.  jr.  Nolty,  Mem- 

phl8,TfllUL 

U 

175 

Memphis,  Tenn.,  and 
TanoQS   poluts   on 

Care  and  repair  of  plant;   con- 

struction and  repair  of  rsTCt- 

Mississippi  Biver. 

ment  at  varioos    points    on 

tion  of  experimental  dikes 
near  Point  Pleasant,  Mo. 

GhM-LeYaaaenrflffem- 

{    "g 

150 

\Memphis,  Tenn.,  and 
/    in  the  field. 

Surveys  and  examinations! 

phia,  Tenn. 

106 

and  draftsman   computer  in 
office. 
Construction  and  repair  of  lev- 
ees   in    Lower    St.   Francis 
Levee  district. 

{    4 

150 
166 

Askew,  Ark 

A.  F.  Kllpatriok, 
Memphis,  Tenn. 

OBceola;    Ark.,    and 
Memphis,  Tenn. 

MGeidner,  Memphis, 

12 

UO 

Sessions,  Miss 

Construction  and  repair  of  lev- 

Tenn. 

ees  in  Upper  Yazoo  Levee  dis- 
trict. 
Construction  and  repair  of  lev- 
ees in  White  Kiver  Levee  dis 

Ark. 

12 

140 

Helena,  Ark 

trict. 

Appendix  8. 

Rbpobt  of  Caft.  H.  C.  Nbwcomeb,  Cobps  of  Enqinbbbs,  on  Ofbbatioks  in  thb 

Thibd  Distbict. 

Unitbd  States  Enginbeb  Officb, 

Memphis,  Tenn.,  May  fSO,  1899, 

Colonel:  I  have  the  honor  to  snbmit  the  following  report  of  operations  in  the 
Third  diatrict,  improying  MissiBsippi  River,  from  May  1,  l9dS,  to  May  1,  1899. 

The  Third  district  extends  from  tne  Coahoma- Bolivar  County  line  on  the  left  bank 
(865  L.),  and  the  month  of  the  White  River  on  the  right  bank  (393  R),  to  the  latitude 
of  Warren  ton,  Miss.  (607  L.).  In  its  improvement  works  of  bank  protection  have 
been  executed  at  Lake  Bolivar  Front,  Ashbrook  Neck,  Greenville  Harbor,  Lake 
Providence  Reach,  and  Delta  Point;  the  systematic  improvement  of  Lake  Providence 
Reach  was  attempted;  and  levees  have  been  constructed  and  enlarged  in  the  Upper 
Tensas  and  Lower  Tazoo  Levee  districts.    All  of  these  localities  are  shown  on  the 


accompanying  map  of  the  Third  district. 
The  operations  of  1 


'  the  past  year  have  included  repairs  to  the  broken  revetment  at 

Asbbro(uc  Neck,  Greenville,  and  Lake  Providence,  the  construction  and  maintenance 
of  levees,  towing  stone,  the  oonstruction  of  a  towboat,  and  the  care  of  plant. 

lAKB  BOLIVAB  FBONT  (417  MELBS  BELOW  CAIBO). 

The  revetment  at  this  place  was  built  to  hold  a  bank  whose  caving  endangered  a 
large  levee  across  the  head  of  Lake  Bolivar.  About  4,250  linear  feet  of  revetment 
were  constracted  in  1888-89,  and  repairs  were  made  in  1889, 1892,  and  1893.  Details 
of  the  work  are  given  in  the  Annual  Reports  of  1889,  page  2704;  1890,  page  3252; 
1899,  page  3752;  and  1894,  page  2919,  and  maps  accompany  the  reports  of  1889  and 
1890. 

No  work  has  been  done  since  1894.  The  revetment  has  been  largely  shielded  from 
attack  by  a  bar  making  downstream  from  the  foot  of  Island  No.  76.  Daring  the  past 
season,  however,  this  bar  showed  a  tendency  to  cut  away.  With  the  exception  of 
three  small  breaks  in  the  upper  bank  paving,  that  first  appeared  after  the  flood  of 
1897  and  have  since  remained  practically  unchanged,  the  revetment  is  apparently  in 
good  condition  for  a  length  of  about  3,775  feet,  measured  along  the  shore  edge  of  the 
mats.  No  extension  is  considered  necessary.  The  total  expenditures  under  this 
allotment  have  been  $145,858.04. 

ASHBBOOK  NECK  (446  MILES  BELOW  CAIBO). 

Hie  revetment  at  this  place  was  built  to  prevent  a  threatened  cnt-off,  the  minimum 
distance  across  the  neck  having  been  reduced  to  aboat  2,000  feet.    About  2,820  linear 
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feet  of  leTetment  were  constructed  in  1890-91, 4,300  feet  in  1891-92, 2,610  feet  in  1892- 
93,  1,475  feet  in  1894-95,  and  repairs,  principally  to  upper  bank  paving,  were  made 
in  1893-94  and  1897-98.  A  levee  7,300  feet  long  was  built  along  tlie  axis  of  the  neck 
in  1891-92  to  prevent  flow  across  the  neck,  but  it  was  destroyed  in  the  next  flood. 
DetailB  of  the  work  are  given  in  the  Annual  Reports  of  1891,  page  3639:  1892,  page 
3170;  1893,  page  3752;  1894,  page  2920;  1895,  page  3805,  and  1898,  page  3370.    Maps 


accompany  the  reports  of  1892  and  ) 

After  the  high  water  of  1898  two  small  breaks,  similar  to  those  of  the  previous 
year,  appeared  in  this  revetment,  one  between  ranges  105  and  106,  and  the  other  at 
range  26.  A  project  for  repairing  these  breaks  was  submitted  December  2,  1896, 
and  approved.  The  high  stage  of  the  river,  however,  permitted  only  the  construc- 
tion of  a  pocket  mat  at  the  iiret  break.  This  was  built  and  sunk  January  19-2L 
1899,  comprising  299  squares,  at  cost  of  $1,833.31,  or  $6.13  per  square.  Additional 
details  are  given  in  the  appended  report  of  Assistant  Engineer  Arthur  Hider. 

The  Commission  has  allotted  $20,000  to  this  work  from  the  appropriation  for  the 
coming  year.  A  project  fot  the  expenditure  of  this  sum  was  submitted  March  24, 
1899,  and  has  been  approved  by  the  Commission.  It  provides  for  the  completion  of 
the  repairs  to  the  above  defects,  and  for  a  reserve  supply  of  about  10,000  oubio  yards 
of  stone. 

Disregarding  the  defects  mentioned,  the  revetment  appears  to  be  in  effective  con- 
dition for  a  length  of  about  9,990  feet -measured  along  tne  shore  ed^e  of  mate.  No 
extension  is  considered  necessary,  but  new  defects  requiring  repairs  may  appear 
after  this  year's  flood.  The  total  expenditures  under  this  allotment  have  been 
$446,969.90. 

GRBBNYILLB  HARBOR  (478  MILBS  BELOW  CAIRO). 

The  revetment  at  this  place  (see  accompanying  man  of  Greenville  Harbor)  wm 
built  to  protect  the  town  of  Greenville  which  was  rapidly  caving  into  the  river  when 
the  work  began  in  1887.  The  first  project  was  to  hold  the  bank  with  submerged  spur 
dikes  consisting  of  cribs  resting  on  foundation  mats.  In  1887, 1888,  and  1889  twelve 
crib  dikes  were  built,  and  one  longitudinal  pile  dike,  and  mats  were  placed  between 
some  of  the  spur  dikes.  Cavinjj^  continued,  however,  in  the  bend  above,  and  daring 
the  flood  of  1891  the  upper  dikes  were  flanked,  four  spur  dikes  and  the  lon^itiidin^ 
dike  being  carried  away.  The  revetment  of  the  bank  above  the  remaining  dikes 
was  then  begun,  6,600  linear  feet  being  built  in  1891-92,  4,450  feet  in  1892-93,  and 
3,087  feet  in  1894-95,  woven  mats  being  used  in  all  this  work.  Repairs  were  made 
to  upper  bank  pilving  in  1893  and  1894.  In  the  flood  of  1894  the  upper  remaining 
spur  dike  was  carried  away,  leaving  seven  spur  dikes  still  in  position.  Breaks  in 
the  revetment  were  repaired  by  the  construction  of  about  677  linear  feet  of  new 
revetment  in  1896  nsing  fascine  mats,  and  1,850  feet  in  1897-98,  together  with  con- 
siderable new  upper  bank  work. 

The  details  of  the  above  operations  are  given  in  the  Annual  Report  of  1888,  page 
2280;  1889,  page  2706;  1890,  page  3240;  1892  page,  3173;  1893,  page  3753;  1894,  page 
2920;  1895,  page  3805;  1897,  page  3726,  and  1898,  page  3370.  Maps  accompany  the 
reports  of  1888, 1889, 1890, 1892,  and  1893. 

This  revetment  suffered  severely  during  the  high  water  of  1898.  The  bank  was 
cut  away  behind  the  upper  end  of  the  work  from  about  range  96  to  about  range  102. 
From  range  108  to  range  119  the  revetment  was  practically  destroyed;  also  irom 
range  137  to  141,  range  4  to  25,  and  range  43  to  47;  giving  a  total  of  about  600  linear 
feet  seriously  damaged  at  the  head  of  the  work,  and  about  4,000  linear  feet  lost  in 
the  body  of  the  work.  I  think  the  latter  loss  was  due  mainly  to  the  failure  of  the 
subaqueous  mats,  which  were  of  the  woven  type,  built  in  1891-92-93,  aided  some- 
what, probably,  by  a  cutting  of  the  upper  bank  as  in  the  flood  of  1897.  Minor 
defects  also  developed  in  the  intervals  between  dikes  8i,  9i,  101,  and  11^,  and  there 
was  some  scour  on  the  top  of  the  bank  between  ranges  30  and  35. 

A  project  for  the  expenditure  of  the  $100,000  allotted  to  this  work  by  Congress 
was  submitted  July  12, 1898.  This  provided  for  restoring  the  revetment  as  far  as 
the  funds  would  reach.  Work  was  begun  August  12  and  completed  March  8,  1899. 
Five  channel  mats  were  built  with  total  length  of  5,108  feet  and  area  of  14,666 
squares.  Ten  pocket  mats  were  built,  aggregating  about  2842.7  squares,  and  about 
5,882  squares  of  bank  paving  were  laid.  The  5,073  linear  feet  of  new  work  cost 
about  $25.28  per  linear  foot.  Reference  to  the  accompanying  map  of  Greenville 
Harbor  will  show  that  the  greater  portion  of  this  work  has  been  renewed  withio 
the  last  three  seasons. 

It  was  also  intended  to  put  a  mat  in  the  pocket  at  the  head  of  the  work  for  its 
protection,  but  before  this  could  be  done  the  river  reached  such  a  high  stage  as  to 
render  it  impracticable.  Three  small  brush  and  stone  dikes  were  then  built  on  the 
top  of  the  bank  to  check  the  cutting  behind  the  revetment.  The  total  cost  of  all 
repairs  for  the  season  was  $187,161.04. 

The  work  of  the  past  season  was  much  hindered  by  the  quarantine  restrictiona 
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exiating  from  early  in  September  until  October  22,  by  the  unnsual  amount  of  rain- 
fall, the  fail  are  of  the  brush  contractors  to  supply  brush  as  rapidly  as  required,  and 
largely  also  by  the  comparatively  high  sta^e  of  water  throughout  the  working  sea- 
son. Additional 'details  of  the  work  are  given  in  the  appended  report  of  Assistant 
Engineer  Arthur  Hider. 

Congress  having  allotted  .$50,000  to  this  work  firom  the  Commission's  appropria- 
tion for  the  coming  year,  a  project  for  the  expenditure  of  this  sum  was  submitted 
March  24,  1899,  and  has  oeen  approved  by  the  commission.  This  provides  for  pro- 
tecting the  head  of  the  work  by  300  linear  feet  of  standard  revetment,  for  a  reserve 
supply  of  about  10,000  cubic  yards  of  stone,  and  for  repairs  to  plant  amounting  to 
about  $25,000. 

The  length  of  revetment  in  effective  condition  is  about  11,600  feet,  measured  along 
the  shore  edge  of  the  mats.  There  are  also  about  2,900  feet  of  bank  protected  by 
the  dikes. 

The  total  expenditures  under  this  allotment  have  been  $799,271^24,  not  including 
$42,277.10  contributed  by  the  town  of  Greenville  in  1887. 

LAKE  PROVIDBNGB  REACH  (517  TO  552  MILES  BELOW  CAIRO). 

Earlier  works, — This  was  one  of  the  reaches  first  selected  by  the  Mississippi  River 
Commission  for  systematic  treatment.  The  least  low  water  depths  on  its  crossings 
before  its  improvement  was  undertaken  are  variously  reported  as  4^  and  5  feet.  The 
original  project  provided  for  giving  the  low- water  channel  an  approximately  uniform 
width  of  3,(XX)  feet,  by  constructing  contraction  works,  closing  all  the  chutes,  and 
holding  the  caving  banks.  Instead  of  covering  the  entire  reach  of  35  miles,  how- 
ever, as  originally  intended,  the  works  as  built  were  coniined  to  a  reach  of  about  20 
miles,  from  522  to  542  miles  below  Cairo.  Operations  were  begun  in  1882  and 
actively  prosecuted  until  1885,  and  some  repairs  were  made  to  these  earlier  works  in 
1886  and  1888-89.  The  Duncansby,  Mayersville,  Baleshed,  and  Slack  Island  systems 
of  dikes  were  constructed  on  the  Mississippi  side  of  the  channel,  and  the  Cotton- 
wood and  Elton  systems  on  the  Louisiana  side,  and  bank  revetment  was  constructed 
at  Louisiana  Bend  and  Mayersville  Island.  The  total  lengths  of  the  various  con- 
structious  were  about  as  follows:  112,396  feet  of  pile  dikes,  48,238  feet  of  foot  mats 
between  dikes,  16,547  feet  of  foot  mats  along  the  dikes,  5,588  feet  of  screens  in  front 
of  the  dikes,  13,561  feet  of  wattling  between  dikes,  520  feet  of  shore  revetment  at 
the  ends  of  dikes,  and  83,476  feet  of  bank  revetment.  See  Annual  Report  of  1895, 
page  3843,  for  a  tabular  summary  of  the  work.  The  details  of  these  works  are  given 
in  the  Annual  Reports  of  1883,  page  2285;  1884,  page  2814;  and  1885,  pages  2748  and 
2960.     Maps  accompany  the  reports  of  1883, 1884, 1888,  and  1889. 

These  earlier  works  had  a  beneficial  effect  on  the  channel,  but  they  were  compara- 
tively weak  and  were  lost,  partly  through  lack  of  funds  for  their  maintenance  and 
Congressional  limitation  of  the  use  of  bank  revetment.  The  Duncansby  system  was 
reported  as  practically  destroyed  by  1886,  the  Louisiana  Bend  revetment  by  1887, 
and  bv  1889  only  portions  of  the  system  at  Baleshed  Bar  and  Stack  Island  remained 
out  of  all  the  works  that  had  been  built.  Parts  of  these  are  still  in  existence,  where 
not  exposed  to  the  destructive  action  of  the  river. 

Louisiana  Bend  reneiment  {622  B.), — In  1889  active  work  was  resumed.  It  was 
decided  to  revet  the  caving  bank  near  the  head  of  the  reach  in  Louisiana  Bend,  hop- 
ing thus  to  give  greater  permanence  to  the  channel  throughout  the  reach.  About 
6,024  linear  feet  of  revetment  were  built  in  1889-90, 5,224  feet  in  1891-92,  and  5,83.5  feet 
in  1892-93,  when  further  operations  were  suspended  awaiting  the  results  of  the 
experiments  with  dredging.  The  type  of  revetment  used  was  much  stronger  than 
that  formerly  employed,  consisting  of  woven  mats  below  water  260  to  345  teet  wide 
and  upper-bank  paving  of  stone  10  inches  thick.  On  account  of  the  unstable  nature 
of  the  bank  along  the  mouth  of  Old  River,  it  was  necessaiy  to  make  some  repairs 
each  year  to  the  upper-bank  paving,  where  sloughs  occurred  during  low- water  stages, 
and  in  1892  and  1893  seven  short  spur  dikes  of  brush  and  stone  were  built  on  the 
upper  bank,  where  the  high  waters  caused  scouring  behind  the  revetment.  Breaks 
in  the  revetment  were  repaired  in  1896-97  by  the  consiruction  of  about  1,247  linear 
feet  of  new  revetment,  using  fascine  mats.  The  details  of  these  operations  are  given 
in  the  Annual  Reports  of  1890,  page  3229;  1892,  page  3177;  1893,  page  3754;  1894, 
page  2921;  1895,  page  3806;  1896,  page  3653,  and  1897,  page  3727.  Maps  accompany 
the  reports  of  1890,  1892,  1893,  and  1896. 

After  the  flood  of  1897  a  number  of  breaks  appeared  between  ranges  127  and  156. 
Thorough  repairs  would  haye  required  the  practical  renewal  of  this  portion  of  the 
revetment.  In  view  of  the  small  amount  of  available  funds,  and  the  difficulty  that 
had  been  experienced  in  holding  this  part  of  the  bank,  it  was  decided  to  abandon 
this  part  of  the  work  for  the  present. 

No  work  of  construction  has  been  done  here  during  the  year,  and  none  is  recom- 
mended. The  length  of  revetment,  including  the  above  breaks,  is  about  15,820  feet, 
measured  along  the  shore  edge  of  mats. 
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Lake  ProvideTioe  Bevetment  (640  £.)•-— This  revetment  was  bailt  to  hold  a  rapidly 
caving  bank  that  threatened  to  destroy  the  town  of  Lake  Providence  ana  the 
important  levee  across  the  foot  of  the  lake.  Aboat  4,780  linear  feet  of  revetment 
were  built  in  1894-95,  5,360  feet  in  18^-96,  and  repairs  to  upper-bank  paving  were 
made  in  1898.  The  details  of  the  work  are  given  in  the  Annual  Reports  of  1895, 
page  3806;  1896,  page  3653,  and  1898,  page  ^72.  A. map  of  the  work  aocompanies 
the  report  of  1896. 

The  bank  above  this  work  caved  considerablv  in  1898,  thus  exposing  the  h^ad  of 
the  revetment  to  serious  attack.  In  view  of  this  condition  tne  commission  on 
December  9,  1898,  allotted  $10,000  for  the  protection  of  the  work,  directing  that  so 
much  of  this  as  was  necessary  be  expended  in  strengthening  the  bead  of  the  revet- 
meut  before  the  end  of  the  season.  A  project  was  submitted  December  17,  and 
approved,  providing  for  extending  the  revetment  300  feet  upstream  into  the  pocket 
formed  by  the  caving  bank,  and  carrying  the  fascine  "mat  100  feet  downstream  to 
strengthen  the  work  in  place.  Work  under  this  project  was  begun  January  10,  1899, 
but  had  to  be  suspended  January  26  on  account  of  the  high  stage  of  the  river.  The 
water  having  fallen  somewhat  by  February.  26,  work  was  then  resumed.  The  river 
was  still  so  high,  however,  as  to  present  very  unfavorable  conditions  for  prosecnting 
the  work,  but  this  apparently  was  the  last  opportunity  of  the  season,  as  another  rise 
was  coming.  A  mat  290  by  420  feet  was  accordingly  built.  In  sinking  it  the  he«d 
cables  broke,  allowing  the  mat  to  swing  somewhat  out  of  its  desired  position.  A 
pocket  mat  of  191.7  squares  was  then  built  to  connect  it  with  the  shore.  No  bank 
paving  could  be  done  on  account  of  the  stage  of  the  river.  For  the  same  reason  the 
work  of  hydraulic  grading  was  wholly  lost.  The  cost  of  the  repairs  amounted  to 
$10,910.37.  Additional  details  are  given  in  the  appended  report  of  Asst.  Engineer 
Arthur  Hider. 

The  commission,  on  March  9,  1899,  allotted  $25,000  to  this  work  from  the  appro- 
priation for  the  coming  year.  A  project  was  submitted  March  24  providing  for  far^ 
ther  strengthening  the  head  of  the  work  by  the  construction  of  300  linear  feet  of 
standard  revetment,  and  for  a  reserve  supply  of  about  10,000  cubic  yards  of  stone 
for  future  repairs.  The  commission,  however,  decided  that  the  revetment  should 
be  extended  upstream  as  far  as  practicable  with  available  funds  for  the  protection 
of  a  portion  of  the  levees  threatened  by  the  caving  bank — levees  that  I  had  pro- 
posed to  replace  in  the  usual  manner  by  a  new  line  in  a  more  retired  position — ^and 
an  additional  allotment  of  $35,000  was  made  for  this  purpose.  The  total  allotment 
of  $60,000  will  provide  for  an  upstream  extension  of  about  2,000  feet. 

The  length  of  this  revetment  in  good  condition  is  estimated  at  about  9,800  feet. 

The  following  table  gives  the  least  depths  reported  on  crossings  in  Lake  Provi- 
dence Reach  for  the  different  years:  # 


Date. 


GroBsing. 


Depth  on 
oroMinic. 


Beadiae 

of  Lake 

ProvidenoB 

gauge. 


1879. 
1884, 
1885, 
1886, 
1887, 
1888, 


1890 
1891 
1892, 
1896, 
1897, 
1898, 


Aug.  80. 
Oct.  20.. 
Sept  80 . 
Sept.  10 . 
Oct.  28.. 
Nov.l.. 


Stack  Island . 

....do 

Ben  Lomond  . 
Stack  Island . 

do 

do 

AJaxBar 


Oct  23. 
Oct.  30. 
Oct.  11 . 
Oct.  3?. 


AjaxBar 

AVilsons  Point . 

....do 

....do 


FteL 

6 
10 
13 

&6 

7 

9 

7 
11 

7 
.  5.5 
12 

7 

9 


Asl. 

0.56 
8.9 
7.1 
4.7 
4.S 
6.75 
2L» 
&5 
10 
1 
LS 


7.8 


Extreme  low-water  depths  of  6  to  7  feet  have  been  reported  for  the  years  189^-96. 
A  channel  15  feet  deep  was  dredged  through  Wilsons  Point  Crossing  in  October 
by  the  dredge  Gamma, 
The  total  expenditures  for  the  reach  have  been  $3,547,540.47. 

DELTA  POINT  (598  MILES  BELOW  CAIRO). 

The  cut-off  that  occurred  at  Yicksbnrg  in  1876,  and  the  subsequent  shoaling  of 
the  channel  leading  from  the  river  to  the  resulting  lake  front  of  the  oify,  practically 
destroyed  the  harbor  of  Vicksburg  for  low- water  comiueree. 

The' first  operations  undertaken  for  the  iiiiprovemeut  of  the  harbor  consisted  in 
revetting  the  rapidly  caving  bank  at  Delta  Point;  as  its  continued  recession  was 
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increasing  the  distance  ft>om  the  harbor  proper  to  the  channel  of  the  river.  From 
1878  to  1881,  before  the  Mississippi  River  Commission  assumed  charge  of  the  work, 
there  were  built  about  5,400  linear  feet  of  revetment,  one  mattress  spur  dike,  and 
two  screen  dikes,  at  a  total  cost  of  $203,229.87.  The  details  of  the  work  for  this 
earlier  period  are  found  in  the  Annual  Reports  of  1878,  page  637:  1879,  page  974; 
1880,  pa^e  1333;  1881,  page  1384,  and  1882,  page  1502. 

The  river  and  harbor  act  of  August  2, 1882,  placed  this  work  under  the  super- 
vision of  the  Mississippi  River  Commission.  The  work  of  revetment  at  Delta  Point 
was  continued,  1,100  linear  feet  of  revetment  being  built  in  the  season  of  1882-^, 
2,200  feet  in  1883-84,  2,083  feet  in  1884-85,  1,065  feet  in  1893-94,  and  repairs  to  upper- 
bank  paving  were  made  in  1898.  Practically  all  the  work  prior  to  1882  is  destroyed 
or  covered  by  the  later  work.  Only  the  mats  of  1893-94  have  the  present  standard 
width  of  300  feet,  the  earlier  ones  being  from  150  to  175  feet  wide.  Details  of  the 
work  under  the  Commission  are  given  in  the  Annual  Reports  of  1883,  page  2290: 
1884.  page  2820;  1885,  pages  2787  and  2964;  1889,  page  2709;  1893,  page  3754:  1894, 
page  2921,  and  1898,  page  3373.  Maps  accompany  the  reports  of  1883, 1884, 1888, 1889, 
and  1893. 

After  the  flood  of  1897  it  became  ap]^arent  that  the  work  of  1893-94  should  be 
extended  into  the  pocket  formed  by  caving  above  and  below  it  in  order  to  hold  the 
salient  position  occupied  by  this  work.  The  commission  allotted  $40,000  for  this 
purpose  June  18,  1898.  A  project  waa  submitted  July  12,  1898,  and  approved,  pro- 
viding for  an  extension  of  about  900  feet  upstream,  and  about  800  feet  downstream. 
The  season  was  so  unfavorable,  however,  for  revetment  operations  that  the  necessary 
work  at  other  points  could  not  be  completed  in  time  to  permit  this  project  to  be 
executed  by  the  single  revetment  party  that  could  be  organized  with  the  available 
plant.    It  is  intended  to  do  this  work  during  the  coming  season. 

Much  of  the  revetment  at  the  lower  end  of  the  work  is  covered  up  by  deposit,  so 
that  practically  the  only  work  remaining  that  is  now  exposed  to  attack  is  that  of 
1893,  of  which  apparently  about  900  linear  feet  are  in  effective  condition. 

The  improvement  of  vicksburg  Harbor  proper  is  now  in  charge  of  the  Engineer 
Department,  in  accordance  with  th^  project  aaopted  by  the  river  and  harbor  act  of 
July  13,  1892,  providing  for  the  diversion  of  the  Yazoo  River  into  Centennial  Lake. 
A  summary  of  the  work  done  in  the  harbor  by  the  Mississippi  River  Commission  is 
given  in  the  Annual  Report  of  1897,  page  3728. 

The  expenditures  here  uuder  the  Mississippi  River  Commission  have  been  about 
$442,724.77  in  Vicksburg  Harbor  and  about  $145,593.70  at  Delta  Point,  thus  giving 
total  expenditures  at  Delta  Point  of  about  $348,823.57. 

LOWBR  TAZOO  LBVEE  DISTRICT  (365  TO  592  MILES  BELOW  CAIRO). 

This  district  extends  in  Mississippi  from  the  Coahoma-Bolivar  County  line  to  the 
mouth  of  the  Tazoo  River,  being  practically  coterminous  with  the  local  Mississippi 
levee  district. 

The  levee  line  is  continuous  fVom  the  upper  end  of  the  district  to  Eigers,  on  Eagle 
Lake.  Its  length,  after  completion  of  loops  now  under  construction,  will  be  about 
188.6  miles,  covering  about  220  miles  of  the  river. 

During  the  past  year  there  have  been  added  to  the  line  by  the  United  States 
about  2,845,342  cubic  yards,  and  by  the  local  board  about  670,961  cubic  yards.  It 
should  be  noted  that  over  one-third  of  the  expenditures  by  the  local  board  have  been 
for  rights  of  way  and  damages  to  property  affected  by  levee  work.  The  length  of 
line  thrown  out  by  the  construction  of  new  loops,  including  those  now  under  con- 
struction, will  be  about  120,557  feet,  containing  about  2,575,891  cubic  yards,  thus 
giving  net  contents  of  the  line  May  1,  1899,  of  about  26,601,026'  cubic  yards.  The 
IFnited  States  have  built  altogether  about  13,949,268  cubic  yards.  Tabular  state- 
ments of  expenditures  and  work  done  by  the  United  States  accompany  this  report. 

It  is  estimated  that  about  3,759,000  cubic  yards  of  earthwork  will  be  required  after 
the  completion  of  existing  contracts  to  bring  the  levees  in  this  distinct  to  the  pro- 
visional ^rade  of  3  feet  above  the  high  water  of  1897,  or  about  19,024,000  cubic  yards 
for  the  ultimate  grade  adopted  by  the  commission,  which  averages  about  5.4  feet 
above  the  high  water  of  1897. 

The  commission  haviAg  allotted  a  considerable  portion  of  the  levee  funds  for  the 
year  in  February,  1^98,  work  was  advertised  under  these  allotments  and  bids  received 
as  soon  after  the  flood  of  1898  as  the  conditions  became  favorable  for  levee  opera- 
tions. About  197,000  cubic  yards  of  banquet  work  were  let  May  14, 1898,  at  average 
price  of  9.32  cents  per  cubic  yard.  The  print-ipal  letting  of  the  season  was  on  July  6, 
when  bids  were  received  for  about  1,610,000  cubic  yards,  the  average  price  being 
12.54  cents.  On  August  12  about  501,000  cubic  yards  more  were  let,  at  au  average 
price  of  14.46  cents.  On  January  16.  1899,  a  small  loop  at  Baleshed,  Miss.  (537  L), 
was  let  at  15.7  cents  per  cubic  yard.  This  gave  a  total  of  about  2,333,000  cubic  yards 
let  daring  the  year  at  average  price  of  12.7  cents  per  cubic  yard,  nnder  allotments 
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tifr^refTfitmg  $357,000.  Incladin^  the  24  coatraote  remaining  aafinished  at  the  data 
oi  my  last  annual  report  there  were  59  pieces  of  work  under  agreemeut  for  constnio- 
tion  during  the  jrear.  Twenty-two  of  these  remain  incomplete  and  2  have  been 
abandoned.  The  iDcomplete  contracts  inclnde  about  2,239,294  cubic  yards,  of  which 
about  869,690  cubic  yards  remain  to  be  placed.  Although  the  original  agreements 
provided  for  the  completion  of  all  this  work  by  February  1,  1899,  I  consider  the 
results  obtained  as  quite  satistactory  in  view  of  the  extremely  unfavorable  character 
of  the  season.  While  yellow  fever  quarantine  restrictions  caused  some  trouble  in 
September  and  October,  the  principal  difficulty  was  on  account  of  the  excessive 
rainfall  during  the  months  of  August,  September,  October,  and  November.  The 
rainfall  at  Greenville  during  these  four  months  was  24.41  inches  as  compared  with 
a  mean  of  11.91  inches  for  the  same  mouths  in  the  preceding  twelve  years. 

The  flood  of  1899  was  not  of  sufficient  magnitude  to  require  much  work  for  the 
high-water  proteotion  of  the  levees.  The  wave  wash  was  very  heavy  on  the  new 
earthwork  at  some  ])laces,  and  the  local  authorities  took  steps  to  check  this  action 
where  it  threateued  to  impair  the  security  of  the  line.  The  principal  high-water 
work  undertaken  by  the  Government  was  the  construction  of  a  protection  loop  at 
Shiloh  (555  L.)  while  the  flood  was  at  its  highest  stage.  Active  caving  began  here 
after  the  water  was  well  over  the  bank,  and  made  it  necessary  to  build  a  loop  about 
1,800  feet  lung,  containing  about  18,000  cubic  yards.  The  small  loop  built  at  Bale- 
shed  (537  L. )  in  February  and  March  may  also  be  considered  a  piece  of  emergency 
work,  as  it  was  intended  mainly  to  give  protection  during  this  year's  floo<].  The 
two  large  loops  under  construction  at  Hays  (554  L.)  and  Ingomar  (668  L.)  by  the 
United  SStates  and  the  levee  board,  res]>ectively,  were  not  flnished,  and  protection 
loops  had  to  be  built  at  both  these  points.  About  450  square  miles  of  land  were 
inundated  by  backwater  at  the  lower  end  of  the  Yazoo  Basin. 

The  Stop  Landing  Levee  (434  L.),  that  gave  so  much  trouble  by  its  great  sinking 
last  year,  was  built  up  to  grade  in  December,  1898,  and  has  settled  very  little  since 
then. 

Some  work  has  been  done  during  the  year  in  repairing  slopes  that  were  waTS 
washed  and  gullied  by  rains,  and  in  cutting  we(fds  to  secure  a  better  growth  of  Ber- 
muda sod. 

The  commiNsion  having  allotted  $247,000  for  this  district  for  the  coming  year,  a 
project  covering  the  expenditure  of  this  sum  was  submitted  March  30,  1899,  and  has 
been  approved  by  the  commission.  This  provides  mainly  for  continuing  the  enlarge- 
ment to  3- foot  grade  southward  from  Station  2108  (514  L.),  reserving  sufficient  money 
to  top  up  the  lower  end  of  the  line  that  can  not  be  regularly  enlarged. 

Additional  details  of  the  year's  work  are  given  in  the  appended  report  of  Mr.  H. 
St.  L.  Coppde,  assistant  engineer,  in  local  charge  of  the  district. 

The  total  expenditures  by  the  United  States  for  levees  in  the  Lower  Yazoo  district 
have  been  $2,434,264.03. 

UPPSR  TENSAS  LBVEE  DISTRICT  (402  TO  606  MILBS  BELOW  CAIRO). 

This  district  extends  from  the  Arkansas  River  to  a  point  in  Louisiana  opposite 
Warren  ton,  Miss.  There  is  a  continuous  levee  line  about  171.66  mUes  long,  extending 
from  Costello's  gin,  on  Amos  Bayou,  along  that  bayon  and  Cypress  Creek  to  the 
Mississippi  River  (13  miles),  and  thence  along  the  river  to  the  lower  end  of  the 
district  (158.66  miles). 

The  district  is  protected  from  overflow  of  the  Arkansas  River  by  a  levee  line  along 
that  river  from  the  vicinity  of  Pine  Bluff  to  the  foot  of  Lake  Jefferson.  From  Pine 
Bluff  to  Red  Fork  this  line  is  of  comparatively  weak  section,  built  and  hitherto  main- 
tained by  the  local  -authorities.  From  Red  Fork  to  the  foot  of  Lake  Jefferson  (12.4 
miles)  the  line  was  built  in  1894-96  by  the  United  States  with  the  standard  section 
of  8- loot  crown  and  slopes  of  1  on  3. 

During  the  past  year  there  have  been  added  to  the  line  by  the  United  States  about 
1,479,539  cubic  yards,  and  by  the  local  authorities  about  617,082  cubic  yards.  The 
length  of  line  thrown  out  by' the  construction  of  new  loops  was  31,305  feet,  contain- 
ing about  1,083,694  cubic  yards,  thus  giving  total  contents  of  levees  May  1,  1899, 
about  21,724,455  cubic  yards.  The  United  States  have  bailt  altogether  about 
18,279,736  cubic  yards.  Tabular  statements  of  expenditures  and  work  done  by  the 
United  States  accompany  this  report. 

It  is  estimated  that  it  will  require,  after  the  completion  of  existing  contracts. 
about  4,403,172  cubic  yards  to  bring  the  levees  in  this  district  to  the  provisional 
grade  of  3  feet  above  the  high  water  of  1897,  or  about  18,542,896  cubic  yards  for  the 
ultimate  grade  adoptod  by  the  commission,  which  averages  about  5.5  feet  above  the 
high  water  of  1897.  To  close  the  gap  between  Lake  Jefferson  and  Cypress  Creek  at 
the  head  of  the  system  will  increase  this  estimate  to  a  total  for  the  commission 
grade  of  about  21,000,000  cubic  yards. 

About  1,503,000  cubic  yards  of  work  have  been  let  in  this  district  during  the  yiar 
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at  ayerage  price  of  14.84  cents  per  onbic  yard,  under  allotmepte  aggregating  $215,000. 
Ldclnding  tne  21  contracts  remaining  nnfinisned  May  1,  1898,  there  were  51  pieces  of 
work  under  agreement  for  oonstraction  daring  the  year.  Of  this  number  28  remain 
incomplet>e,  covering  about  1,926,472  cubic  yaras,  of  which  about  765,051  cubic  yards 
are  still  to  be  done. 

There  were  no  high  water  operations  of  any  moment  in  this  district.  There  was 
practically  no  land  south  of  Amos  Bayou  (405  R.)  inundated  by  the  water  (estimated 
at  2,4(X)  cubic  feet  per  second)  passing  aronnd  the  head  of  the  system.  North  of 
Amos  Bay  on,  however,  the  backwater  covered  an  area  of  about  72.5  square  miles  that 
will  probably  be  protected  from  overflow  when  the  levee  system  is  complete. 

The  commission  having  allotted  $197,600  to  this  district  for  the  coming  year,  a 
project  for  the  expenditure  of  this  sum  wiis  submitted  March  30,  1899,  but  did  not 
receive  the  approval  of  the  commission,  on  account  of  the  short  line  proposed  Just 
above  Lake  Providence  (542  B.).  This  short  line  would  replace  a  long  line  of  levee, 
portions  of  which  are  now  threatened  by  cavine  banks.  It  would  throw  out  about 
20  square  miles  of  land,  but  would  shorten  the  line  about  12  miles.  These  12  milee 
have  already  cost  about  twice  as  ninch  as  the  value  of  the  land  that  they  are  main- 
tained to  protect,  and  it  is  estimated  that  their  future  maintenauce  will  cost  more 
than  the  value  or  the  land  again  as  compared  with  the  cost  of  the  proposed  short 
line.  There  is  no  way,  however,  by  which  the  landowners  could  be  reimbursed  for 
their  losses  if  thrown  out.  The  com^mission  has  directed  that  a  new  project  be  sub- 
mitted at  its  next  meeting  providing  for  the  maintenance  of  the  front  line. 

Additioual  details  of  the  year's  work  are  given  in  the  appended  report  of  Mr.  E.  C. 
Tollinger,  the  assistant  engineer  in  local  charge  of  the  district. 

The  total  expenditures  by  the  United  States  for  levees  in  the  Upper  Tensaa  distriot 
have  been  $3,633,628.52. 

STTBYETS,  OAUOSS,  AND  OB8ERVATIOK8. 

Surveys  were  made  of  Carters  Neck  and  Caulks  Neck  to  determine  the  rate  of 
caving,  and  complete  surveys  were  made  of  the  different  revetments  throughout  the  , 
district  in  Jul}*  and  August,  1898.  About  47.8  miles  of  bank  line  were  also  run  in 
the  following  bends :  Cypress  (425),  Choctaw  (435),  Rowdy  (450),  Spanish  Moss  (467), 
Walkers  (488),  Matthews  (502),  and  bend  of  Island  92  (528).  The  results  of  these 
surveys  were  plotted  and  maps  made.  Additional  details  are  given  in  the  appended 
report  of  Assistant  Engineer  Arthur  Hider.  The  total  expenditures  nnder  this  allot- 
ment have  been  $72,9iS.82. 

8T0NB. 

Under  their  contract  to  deliver  30.000  cubic  yards  of  stone  on  Government  barges 
at  Bee  Rock  Quarry  in  Little  Red  River,  at  47.9  cents  per  cubic  yard.  Edmond  Ligon 
&  Co.  had  furnished  11,743  cubic  yards  by  May  1,  1898.  They  delivered  11,112 
cubic  yards  more  between  May  1  and  June  10,  when  further  operations  were  pre- 
vented by  the  low  stage  of  water  in  the  Little  Red  River.  The  total  amount  deliv- 
ered under  the  contract  was  22,855  cubic  yards.  The  cost  of  towing  this  stone  to 
Greenville  was  86.8  cents  per  cubic  yard,  including  the  cost  of  repairs  to  the  plant 
used  in  towing.  Omitting  the  repairs  the  cost  of  towing  was  80.4  cents  per  cubic 
yard,  or  about  2.7  mills  per  yard- mile.  The  cost  of  unloading  the  stone  on  the  bank 
at  Greenville  was  only  about  12.23  cents  per  cubic  yard,  on  account  of  the  high  stage 
of  the  river.  The  cost  of  the  stone  delivered  on  the  bank  was  therefore  about 
$1.47  per  cubic  yard. 

The  cost  of  towing  was  considerably  increased  by  the  failure  of  the  contractors 
to  load  the  barges  as  rapidly  as  they  could  be  received.  The  aggregate  number  of 
days  the  towboats  were  in  commission  was  239.  Of  this  number  55  were  lost  by  the 
boats  while  waiting  for  tows  at  the  quarry.  It  was  thought  that  the  quarry  could 
be  operated  more  satisfactorily  if  owned  by  the  Government,  and  it  was  therefore 
pnrcnased  for  $2,0(X).  This  quarry,  known  as  Bee  Rock  Quarry,  is  situated  on  the 
ri^ht  bank  of  the  Little  Red  River,  about  33  miles  above  its  mouth  and  about  210 
miles  from  the  mouth  of  White  River.  The  property  comprising  the  quarry  has  a 
river  frontage  of  about  2,640  feet,  and  is  described  in  the  deed  as  **  the  following 
lands  lying  m  the  county  of  White  and  State  of  Arkansas,  to  wit: 

'*The  fractional  west  half  of  the  southeast  quarter  (located  on  the  right  bank  of 
the  river)  of  section"  twenty-six  (26),  in  township  eight  (8)  north,  range  seven  (7) 
west,  containing  26.8  acres,  more  or  less." 

About  800  feet  of  the  river  front  have  been  opened  up  in  the  development  of  the 
quarry,  with  an  average  height  of  quarry  face  of  about  100  feet.  The  stone  varies 
gradually  from  a  light-colored  Kand^tone  at  the  top  to  a  dark,  heavy  quartzite  in 
the  lower  strata,  mostly  of  excellent  quality,  but  with  some  thin  seams  of  poor  mate- 
rial, like  shale.  The  strata  are  from  4  to  10  inches  thick.  This  laminated  structure 
makes  the  stone  especially  suitable  for  paving  banks  in  revetment  work. 

The  total  expenditures  under  this  allotinent  have  been  $189,722.76. 
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PLANT. 

Repairs  to  plant  were  made  dnring  the  year  as  shown  in  the  detailed  statement 
accoiupauyiDg  the  report  of  Mr.  Hider.  The  cost  of  repairs  amoonted  to  $13,462.77, 
and  the  coat  of  caring  for  the  floating  plant  and  other  property  amounted  to 
$20,486.24. 

The  new  steel-hull  towhoat  Arthur  Hider,  that  was  nnder  constrnction  May  1, 1898, 
at  Jofl'eraonville,  Intl.,  by  Mr.  Ed.  J.  Howard,  was  completed  and  delivered  at  Green- 
ville in  December.  Her  performance  has  been  very  satisfactory.  It  is  proposed  to 
build  12  barges  and  2  mat  boats  during  the  coming  seaRon,  so  as  to  provide  sufficient 
plant  for  the  organization  of  two  revetment  parties.  The  total  expenditures  under 
this  allotment  have  been  $683,398.17. 

The  following  papers  and  maps  accompany  this  report: 

Report  of  Mr.  Hider  on  snrveys,  revetment  work,  stone,  and  plants 

Report  of  Mr.  Copp^e  on  levees  in  Lower  Yazoo  district. 

Re]>ort  of  Mr.  Tollinger  on  levees  in  Upper  Tensas  district. 

Tables  showing  cost  of  work  done  by  the  United  States  on  levees. 

Map  of  Third  district. 

Map  of  Greenville  Harbor. 

Financial  statements. 

Abstract  of  proposals. 

List  of  civilian  engineers. 

Statement  of  contracts  in  force. 

Very  lespeotfully,  your  obedient  servant 

H.  C.  Nbwcousr, 
Captain,  Carps  of  Engincen. 

Col.  G.  L.  GlTXESPIE, 

Corps  of  Engineers^  JJ,  5,  A., 

President  Mississippi  Biver  Commission. 


BEPORT  OF  MR.  ARTHUR  HIDER,  ASSISTANT  ENOINBBB. 

Greenville,  Miss.,  Majf  8, 1899, 
Sir:  I  have  the  honor  to  submit  the  following  report  of  surveys,  constmciion 
work,  repairs  to  plant  and  care  of  same  from  May  1,  1898,  to  April  30, 1899: 

SURVEYS. 

A  survey  party  was  organized  nnder  the  immediate  charge  of  Mr.  C.  H.  Miller, 
surveyor,  July  11,  to  make  a  survey  over  the  different  revetments  and  determine 
changes  in  bank  lines. 

The  party  consisted  of  chief,  four  assistants,  a  steamboat  and  crew,  and  six 
laborers. 

The  iield  work  was  done  during  the  hottest  part  of  the  season,  and  the  party  enf- 
fered  a  good  deal  from  sickness. 

The  field  work  was  finished  Angast  20  and  the  office  work  September  20. 

The  expense  of  the  survey  was — 

For  salaries  and  wages  ( including  orew  of  steamboat) $1, 920. 87 

Subsistence 276.03 

Material  and  supplies 90.79 

Total 2, 287.69 

The  field  work  consisted  of  soundings  over  the  following  revetments:  Bolivar 
Front,  Asbbrook  Neck,  Greenville  Harbor,  Louisiana  Bend,  Lake  Providence,  and 
Delta  Point;  the  determination  of  changes  in  the  bank  line  on  the  upper  side  of 
Caulks  and  Carters  Neck,  and  the  location  of  bank  line  in  the  following  caving 
bends :  Cypress,  Choctaw,  Rowdy,  Spanish  Moss,  Walker,  Mathews,  and  the  bend  of 
Ishind  92. 

Forty-seven  and  eight- tenths  miles  of  bank  line  were  located  for  this  purpose. 

The  office  work  consisted  of  reducing  notes  and  plotting  these  sarveys.  The  fol- 
lowing maps  were  prepared : 

One  index  map  and  4  sheets  of  sections,  Bolivar  Front. 

One  index  map  and  5  sheets  of  sections,  Ashbrook  Neck. 

One  index  map  and  12  sheets  of  sections,  Greenville  Harbor. 

One  index  map  and  6  sheets  of  sections,  Louisiana  Bend. 

One  index  map  and  5  sheets  of  sections,  Lake  Providence. 

One  index  map  and  4  sheets  of  sections.  Delta  Point. 

One  map.  Caulks  Neck. 

One  map.  Gaiters  Neck. 
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Total,  8  maps  and  86  sheets  of  sections.  In  addition  the  changes  in  shore  lines  in 
the  caving  bends  were  plotted  on  charts  and  tracings,  scale  1 :  20,000. 

The  condition  of  the  different  revetments,  as  shown  by  these  surveys  at  the  time, 
was  as  follows : 

Bolivar  Front  revetment. — A  general  fill  is  indicated  over  the  revetment  from  the 
upper  end  as  far  down  as  rau«j:e  23+08.  From  this  it  does  not  appear  that  any 
additional  work  will  be  required  for  the  present,  as  the  main  current  of  the  river  is 
now  and  has  been  for  some  years  on  the  opposite  side.  As  long  as  these  conditions 
continue  there  is  little  lilielihood  of  damage.  No  work  has  been  done  the  past  season 
on  this  revetiiient. 

Jahbrook  Neck  revefment, — This  work  stood  through  the  high  water  without  being 
damaged  to  any  great  extent.  Two  slips  occurred  in  the  upper  slope  after  the  river 
was  within  itH  bank,  one  between  range  105  and  range  106  and  the  other  at  range  26. 
Similar  defects  appeared  after  the  high  water  of  the  previons  season  at  three  differ- 
ent places,  and  were  repaired  during  the  previous  low  water.  In  order  to  hold  this 
work  permanently  it  is  recommended  that  a  line  of  channel  mats  of  standard  con- 
struction be  sunk  along  the  front  of  the  revetment  its  entire  length.  It  is  probable 
that  slips  like  those  that  have  taken  place  after  the  last  two  high  waters  will  occur 
at  other  points.  These  are  expensive  to  repair  and  are  at  best  but  patchwork. 
This  revetment  was  constructed  in  1888-89,  and  is  in  an  important  position,  being 
on  the  npper  side  of  the  narrowest  neck  on  the  river,  for  the  protection  of  wnich  it 
was  built. 

The  fault  between  range  105  and  range  106  was  partly  repaired.  On  account  of 
the  hish  stage  of  water  and  the  lateness  of  the  season  it  was  impracticable  to 
repair  break  at  range  26  without  neglecting  more  important  work,  and  as  the  defect 
appeared  to  be  comparatively  slight  the  repairs  were  deferred  to  next  season. 

Greenville  Harbor  revetment. — This  revetment  snffered  serious  damage  from  the 
high  water.  The  soundings  showed  that  at  the  njiper  end  of  the  revetment  from 
range  96  to  range  102  the  bank  had  been  washed  out  behiud  the  revetment.  Appar- 
ently the  damage  was  primarily  due  to  the  caving  back  of  the  bank  above,  allowing 
the  exposed  part  of  the  upper  bank  to  be  attacked  by  the  strong  current.  From 
range  102  to  range  109  the  revetment  apparently  had  not  been  injured  materially. 
At  range  109  the  top  of  the  upper  bank  slope  had  been  scoured  off.  f>om  range  110 
to  range  113  the  subaqueous  mattress  was  broken  up.  Between  range  117  and  range 
118  there  had  been  considerable  scour  under  the  mattress.  From  runge  108  to  115  the 
npper  slope  had  been  destroyed,  and  from  range  116  to  range  119,  leaving  the  npper 
slope  between  range  115  and  range  116  intact.  Between  range  137  and  range  140 + 50, 
just  above  the  pocket  mat  put  in  to  repair  the  revetment  last  season,  a  slip  occurred 
after  the  survey  waa  made.  Between  range  4  and  range  25  the  npper  bank  had 
caved  back  to  such  a  distance  as  to  require  new  revetment.  Between  range  43  and 
range  47,  Just  below  the  work  repaired  the  previous  season,  the  upper  bank  slope 
had  been  destroyed,  indicating  that  the  subaqueous  mat  originally  constructed  in 
1891-92  had  been  injured  to  such  an  extent  as  to  require  renewal.  A  scour  had 
occurred  on  top  of  the  bank  between  range  30  and  range  35.  This  hole  was  about 
500  feet  long,  60  feet  wide,  and  3  feet  deep. 

Later  in  the  season,  as  there  were  indications  of  the  slipping  of  the  upper  bank 
between  dikes  8^  and  9^,  dikes  9^  and  10^,  and  dikes  10^  and  Hi,  shore  mats  were 
sunk  in  each  of  these  pockets  to  reenforce  the  original  work.  All  defects  from  range 
108  to  the  lower  end  of  the  continuous  revetment,  range  70,  were  repaired,  and 
brush  hurdles  built  on  the  top  of  the  bank  near  the  head  of  the  work  to  counteract 
the  effects  of  scour,  which  had  already  begun. 

Louisiana  Bend  revetment, — From  the  head  of  the  original  work  to  range  98  there 
has  been  an  exteuHive  fill.  From  range  98  to  range  129  little  change  is  indicated, 
except  at  range  122,  where  a  heavy  scour  is  shown.  From  range  134  to  range  158 
heavy  scour  is  indicated,  and  the  original  mattress  has  probably  been  destroyed. 
From  range  158  to  range  162  the  mat  constructed  in  December,  1896,  seems  to  be  still 
intact.  Below  this  the  bend  is  caving  rapidly.  The  bar  line  on  the  opposite  side 
has  made  out  toward  the  caving  bank.  To  hold  the  bend  will  reqnire  practically  a 
renewal  of  the  lower  part  of  this  revetment.  No  repair  work  was  done  the  present 
season. 

Lake  Providence  Bevetment, — At  this  point  the  river  is  still  very  wide,  except  at  the 
npper  end  of  the  revetment,  with  a  rapidly  caving  bank  above,  which  threatens  the 
stability  of  the  work.  The  survey  shows  that  n-om  range  0  to  range  12  a  heavy 
fill  has  taken  place;  from  range  12  to  range  78  there  has  been  but  slight  change; 
above  range  78  to  range  137,  the  upper  end  of  the  work,  a  deep  scour  is  shown 
along  the  outer  edge  of  the  mattress.  At  the  time  the  survey  was  made  the  caving 
from  above  had  already  extended  down  to  the  head  of  the  work.  This  caving  con- 
tinued to  increase  as  the  river  fell,  and  attacked  the  head  of  the  work  which  was 
exposed,  destroying  about  200  feet  of  the  upper  bank  slope.  Late  in  the  season  a  ' 
mattress  was  sunk  to  protect  the  revetment  from  further  ii^jury,  as  the  stage  of  water 
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and  the  limited  time  would  not  admit  of  repairs  being  completed  in  acoordaooe  with 
the  original  project. 

In  order  to  prevent  further  injury  additional  work  will  be  required  the  present 
season. 

Delta  Point  Efvetment. — ^There  has  been  extensive  sloughing  of  the  upper  bank 
between  range  25  and  range  35,  but  with  little  change  from  the  conditions  exiatinfi^ 
last  season  below  the  zero  line.  The  sections  ft-om  range  6  down  to  the  lower  end 
indicate  that  they  have  filled  to  about  their  original  depth,  the  scour  shown  by  the 
survey  of  1897  having  been  replaced  by  deposit.  At  range  0  little  change  has  taken 
place.  Since  the  survey  the  upper  bank  has  caved  back,  due  to  undercutting, 
caused  by  edd^  action  in  the  pocket  above  the  incline.  This  has  endangered  the 
tracks  of  the  Vicksburg,  Shreveport  and  Pacific  Railroad.  A  considerable  amount  of 
work  will  be  necessary  at  this  point  the  coming  season  to  keep  the  present  bank 
line  intact. 

On  account  of  having  but  one  outfit,  the  large  amonnt  of  work  projected,  the 
unfavorable  season,  delays  from  qnarantiue  restrictions,  and  other  causes,  it  was 
impossible  to  finish  the  repairs  laid  out  at  other  points  and  make  the  repairs  as 
projected  for  thin  point.    Hence  no  work  was  done  here. 

Caulks  Neck.— Tike  caving  on  the  upper  side  of  the  neck,  since  the  survey  of  last 
year,  shows  a  maximum  bank  recesKiun  of  250  feet,  which  is  a  short  distance  below 
the  narrowest  part.  The  average  depth  of  caving  was  115  feet.  Very  little  change 
was  observed  in  the  surface  conditions  across  the  neck  itself. 

Carters  Neck,— The  average  depth  of  caving  alon^  the  upper  ]jart  of  this  neck 
since  the  last  survey  was  about  60  feet,  with  a  maximum  of  130  feet.  The  greater 
part  of  the  caving  is  above  the  narrowest  part  of  the  neck.  No  noticeable  change 
was  observed  in  tne  condition  of  the  water  holes  and  washouts  previously  sconred 
out  across  the  neck. 

BBPAIRS  TO  RBVBTMENT.— ORBBNVILLB  HARBOR  (478  L.). 

The  project  as  modified  was  for  the  construction  of  standard  fftscine  mats  300  feet 
wide,  from  range  109  to  range  119;  from  range  4  to  range  25,  and  from  range  42  to 
range  50,  where  the  original  mattresses  had  been  injured  or  destroyed,  and  the  grading 
and  paving  with  riprap  of  the  upper  bank  slopes;  to  construct  pocket  mats  between 
dikes  8i  and  9i,  9^  and  lOi,  and  10^  and  11^;  to  protect  the  upper  end  of  the  revet- 
ment with  brush  hurdles  on  top  of  the  bank,  and  to  raise  the  slope  paving  from 
range  119  to  range  137,  t-o  the  34-foot  stage;  the  remaining  funds  to  be  used  in  the 
contttrnction  of  a  line  of  mattresses  250  feet  wide,  between  range  4  and  range  119, 
to  strengthen  the  original  work. 

Work  was  begun  August  12  with  hydraulic  grader  and  a  small  force  stripping  the 
stone  from  the  injured  slope  in  advance  of  the  grader.  The  first  brush  was  received 
on  the  20th,  and  construction  of  head  of  mat  begun  on  21st;  wire  cable  was  received 
on  the  26th,  and  mat  building  begun  on  the  27th;  mat  construction  was  finished 
January  16,  1899,  and  the  mat  party  moved  to  Ashbrook  Neck,  leaving  the  upper 
bank  paving  to  be  finished  as  the  water  rose.  The  entire  work  of  repairs  was 
completed  March  8,  1899,  just  in  advance  of  the  rising  water. 

Mattress  construction, — ^The  dimensions  of  mats  constructed  were  as  follows: 

Squares. 

MatNo.  1,800  by  300  feet 2,400 

Mat  No.  2,  965  by  300  feet 2,895 

Mat  No.  3,  960  by  300  feet 2,880 

MatNo.  4,  1,067  by  300  feet 3,201 

Mat  No.  6, 1,316  by  260  feet 8^290 

Total  linear  feet,  5,108. 

Pocket  mat  No.  1,  main  work •. 177.7 

Pocket  mat  No.  2,  main  work 242.5 

Pocket  mat  No.  3,  main  work 409 

Pocket  mat  No.  4,  main  work 122 

Pocket  mat  No.  5,  main  work 104.6 

Pocket  mat  No.  6,  main  work 258 

Pocket  mat  No.  7,  main  work 108 

Pocket  mat  No.  1,  between  dikes 424 

Pocket  mat  No.  2,  between  dikes •  511 

Pocket  mat  No.  3,  between  dikes 486 

Total 17,508.7 

Mat  No.  1  was  sunk  between  range  42  and  range  50,  filling  the  gap  left  between 
the  fascine  mats  of  1896-97;  mats  2  and  3  covered  the  space  between  range  4  and 
range  25;  mat  4  was  sunk  in  front  of  the  break  between  range  109  and  range  119; 
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mat  6  (250  feet  wide)  covered  the  space  from  range  1S7  to  range  4,  lapping  mat  8. 
The  fascine  mats  on  this  work  are  now  continaons  from  range  137  to  range  57,  except 
between  range  119  and  range  137,  a  distance  of  1,800  feet.  A  mat  could  have  been 
bnilt  here  also  bnt  for  the  failnre  of  the  contractors  to  fnrnish  brash  as  rapidly  as 
re<}aired.  In  view  of  the  lateness  of  the  season,  however,  the  uncertainty'  of  a  suf- 
ficient supply  of  brush,  and  the  probability  of  an  early  rise  in  the  river  it  was  decided 
to  build  the  three  pocket  mats  between  the  dikes,  and  utilize  the  rest  of  the  season 
in  making  repairs  to  the  Ashbrook  Neck  and  Lake  Providence  revetments,  as  the 
upper  bank  revetment  in  front  of  the  gap  of  1,800  feet  was  intact,  and  the  repairs  to 
the  other  revetments  were  considered  of  greater  importance.  Seven  shore  or  pocket 
mats  were  constructed  to  connect  the  main  mattress  with  the  shore  where  the  bank 
was  irregular,  and  three  snnk  between  the  dikes  in  front  of  (Greenville. 

(rrodin^.— Grader  No.  1  was  in  service  from  August  12  to  January  3, 1899.  On  Sep- 
tember 12  an  extra  night  crew  was  put  on  so  as  to  keen  well  ahead  of  the  mat  build- 
ing, but  the  bank  caved  so  badlv  that  it  was  found  advisable  to  wait  until  after  the 
mat  was  snnk  before  grading  tnis  part  of  the  bank,  and  the  night  crew  was  with- 
drawn on  September  &,  the  rest  of  the  grading  being  done  with  a  single  crew  work- 
ing eight  hours  per  day.  The  average  rate  ot  progress  was  50  linear  feet  per  day. 
Average  cost  per  linear  foot,  87.7  cents,  which  includes  grading  down  about  600  feet 
of  levee,  with  an  average  heighfc  of  about  14  feet.  Inclndi  ng  the  expense  of  regrading 
1,000  feet  of  bank  the  cost  per  linear  foot  would  be  $1.01.  To  the  usual  difficulties 
of  gradipg  a  sandy  bank  was  added  the  drawback  of  a  comparatively  high  stage  of 
water  during  the  ^eater  part  of  the  season,  necessitating  considerable  regrading. 

The  work  of  tilling  holes  left  by  grader  and  trimming  slope  was  done  with  teams 
and  shovels,  costing  37  cents  per  linear  foot,  making  the  total  cost  per  linear  foot  of 
graded  bank  $1.38. 

Bank  paving,— The  thickness  of  the  riprap  varied  from  6  inches  in  pockets  where 
not  exposed  to  the  direct  action  of  the  current  to  10  inches  on  points  and  exposed 
parts  of  the  slope.  About  5,882  squares  of  paving  were  laid  at  a  cost  of  $5.93  per 
square. 

Minor  repairs, — ^These  consisted  of  filling  in  the  scour  on  the  top  of  the  baulK  sta- 
tions 30  to  35 ;  the  construction  of  300  feet  of  hurdle  dike  near  the  head  of  the  original 
revetment,  and  the  raising  of  the  slope  paving  along  the  old  work  tcom  the  28  to  the 
34  foot  stage,  or  to  the  top  of  the  bank  where  below  this  height. 

ASHBROOK  NECK  REVETMENT  (446  L.). 

The  original  project  contemplated  the  repairs  of  the  defect  between  range  102  and 
range  106,  and  that  in  the  viciuity  of  range  26,  by  constructing  a  pocket  mat  at  each 
place  and  regrading  and  repaving  the  slope  where  broken  down.  The  high  stage  of 
the  river  (38  feet  on  the  Arkansas  City  gauge)  precluded  any  satisfactory  work  being 
done  at  the  time  the  party  arrived,  as  it  was  impracticable  to  grade  the  banks.  The 
defect  at  range  26  which  was  near  the  foot  of  the  slope  was  submerged  20  feet  under 
water. 

The  outfit  arrived  on  January  19, 1899,  and  began  the  construction  of  a  pocket 
mat  to  cover  the  defect  between  range  102  and  range  106.  This  mat  was  snnk  in 
place  on  the  twenty-first,  being  held  by  cables  to  the  bank,  so  as  to  shield  the  upper 
bank  immediately  behind  the  mat.  Nothing  was  done  at  range  26,  on  account  of  tbe 
unfavorable  conditions  preventing  any  satisfactory  repairs  being  made,  except  at  a 
very  great  expense.  As  this  defect  was  not  considered  serious,  it  was  deemed 
advisable  to  defer  repairs  until  next  season,  as  it  was  important  to  make  the  repairs 
at  Providence  before  the  river  rose  out  of  its  banks. 

The  repairs  done  consisted  of  299  squares  of  pocket  mat  which  cost  $1,833.31,  or 
$6.13  per  square.  The  stpne  for  these  repairs  was  obtained  from  the  reserve  on  the 
bank. 

LAKE  PROVIDENCE  REVETMENT  (640  R.). 

The  original  project  for  the  repairs  to  the  head  of  the  revetment  was  to  extend  the 
revetment  30O  leet  upstream,  and  into  the  pocket  formed  by  the  caving  at  its  head, 
currying  the  fascine  mattress  downstream  1(X)  feet,  over  the  work  then  in  place. 
Active  caving  continued  above  and  into  the  pocket  and  had  attacked  and  destroyed 
about  200  feet  of  the  upper  slope  when  mat  building  began. 

The  entire  bank  to  be  covered  by  the  mat  was  graded  between  January  10  and  17, 
1899,  bnt  the  rapid  rise  in  the  river  caused  the  bank  to  cave  and  destroy  the  work 
done.  The  working  plant  arrived  on  the  24th  from  Ashbrook  Neck,  and  the  head  of 
the  mat  was  constructed.  Work  was  suspended  on  the  26th  and  the  force  disbanded, 
awaiting  a  fall  in  the  rivQp,  when  work  could  be  accomplished  with  less  risk.  On 
February  26  work  was  again  resumed  and  the  mattress  completed  ready  for  sinking 
on  March  7.  This  mat  was  420  feet  long  and  290  feet  feet  wide,  and  waa  unusually 
strong  in  oonstmction,  as  it  was  expected  that  great  difficulty  would  be  experieneed 
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in  tlnking,  owing  to  the  fact  that  the  mat  lay  nartially  in  an  eddy,  with  an  npstream 
Telocity  of  4  feet  per  Becond,  while  a  strong  aownBtream  corrent  swept  aoioae  the 
outer  edge  at  an  angle  of  abont  37  degrees. 

.  In  sinkinjjr  the  mat,  dne  to  the  excessive  and  nneqnal  strains  deyeloped,  the  steel 
cables  holding  the  mat  parted  one  by  one,  beginning  on  the  outside,  allowing  the 
mat  to  pivot  on  the  point  below  and  swing  down  and  out,  moving  downstream  aboat 
175  feet,  where  it  was  sunk.  A  small  pocket  mat  was  built  connecting  this  mat  with 
the  shore. 

This  work  will  afford  partial  protection  to  the  head  of  the  revetment,  bat  addi- 
tional work  will  be  required  the  next  season  to  insure  permanency,  either  by  con- 
tinuing the  work  a  considerable  distance  upstream,  or  additional  mats  immediately 
above  the  present  head  of  the  work.    I'he  cost  of  these  repairs  was  $10, 910. 37. 

GBNBRAL  RBMARES  OK  KEVKTMBNT  WORK. 

Towing, — ^The  principal  towing  of  brush  and  stone  was  done  b^  the  steamer  EmwM 
JSthsridge,  The  tug  Parker  was  nsed  for  harbor  work  at  Greenville,  and  the  steamer 
Arthur  Eider  at  Lake  Providence. 

Stone, — ^This  was  partly  supplied  from  the  reserve  on  the  banks,  and  was  also 
received  by  rail  at  Greenville  under  contract  with  A.  J.  Terrell,  whose  first  contract 
was  for  about  10,000  cubic  yards  loaded  on  barges  at  Greenville  at  $1.46  per  cubic 
yard.  Under  this  contract  9,973.08  cubic  yards  were  received.  Later  in  the  season 
a  second  contract  was  made  with  the  same  party  for  3,000  cubic  yards,  more  or 
less,  delivered  on  the  bank  at  Greenville,  at  $1.42  per  cubic  yard.  Under  this  con- 
tract 3,544.45  cubic  yards  were  received.  The  stone  from  the  reserve  was  loaded  on 
barges  under  contract  with  A.  J.  Terrell  at  23.6  cen  ts  per  cubic  yard.  About  19,776.62 
cubic  yards  were  loaded  under  this  contract.  This  stone  was  used  in  the  repairs  at 
Greenville  and  Lake  Providence. 

The  stone  from  the  Little  Red  River  quarries  is  much  more  suitable  for  riprap  and 
for  sinking  mattresses,  both  on  account  of  greater  specific  gravity  and  also  from  the 
fact  that  it  can  be  readily  quarried  to  dimensions  mont  suitable  for  the  requirements 
of  the  work. 

Brueh  and  pole$,—TheBe  were  famished  under  contract  with  Hunter  &  Frey.  The 
contract  price  for  the  brash  was  87  cents  and  for  the  poles  $1.90  per  cord,  loaded  on 
barges.  About  28,595.3  cords  of  brush  and  797.6  cords  of  poles  were  received  under 
this  contract. 

The  mat  work  was  much  retarded  by  the  failure  of  the  contractors  to  Aimish 
material  in  sufficient  ouantities  to  keep  a  full  force  employed.  Much  more  work 
oould  have  been  done  nad  there  been  plentv  of  material.  For  this  loss  of  time  the 
contractors  are  mainly  responsible.  While  brush  and  poles  had  to  be  hauled  a 
longer  distance  than  usual  on  account  of  a  high  stage  of  water,  rendering  brush  on 
the  lowest  bars  inaccessible,  and  some  difficulty  was  experienced  in  procuring  labor 
on  accoant  of  quarantine  rcHtrictions,  still  these  obstacles  could  have  been  overcome 
by  a  proper  effort  on  the  part  of  the  contractors.  Delays  from  the  above  cause  have 
occurred  before,  but  there  has  been  an  unusual  loss  of  time  from  this  cause  the  pres- 
ent season.  As  the  low-water  period  during  which  revetment  work  can  be  success- 
fully prosecuted  seldom  exceeds  six  months  in  the  year,  and  includes  two  of  the  most 
unhealthy  months,  when  malarial  fevers  are  the  most  prevalent  and  there  is  a  scarcity 
of  labor,  the  necessity  of  utilizing  every  day  of  the  working  season  becomes 
imperative.  « 

A  modification  of  the  specifications,  making  it  to  the  pecuniary  interest  of  the 
contractor  to  be  prompt  in  his  delivery,  by  charging];  him  with  all  the  expense  of  the 
towboats  while  waiting  for  barges  when  the  rate  of  delivery  is  less  than  the  con- 
tract requirements,  would  in  future  materially  reduce  delays  from  this  cause. 

Conditions  attending  work, — Not  as  much  work  has  been  Accomplished  as  was  pro- 
jected, due  to  several  causes:  The  unusual  high  stage  of  water  during  the  working 
season,  failure  of  the  contractors  to  furnish  brush  commensurate  with  the  demands 
of  the  work,  interruptions  to  labor  due  to  quarantine  restrictions,  and  the  short- 
ness of  the  working  season,  which,  for  doing  mat  work  with  safety,  closed  January 
15,  1899,  the  river  then  having  reached  25  feet  on  the  Greenville  gau>;e.  i 

Only  one  revetment  party  was  in  the  field,  as  there  are  not  sufficient  mat  boats 
and  barges  for  an  additional  outfit,  and  while  all  the  work  projected  miglit  ha\e 
been  finished  under  the  most  favorable  conditions,  with  an  abundance  of  labor  and 
material  and  a  long  working  season,  it  became  evident  in  November,  at  which  time 
5,600  feet  of  mattress  work  remained  to  be  done  to  complete  the  Greenville  work, 
tnat  it  would  be  impossible  to  finish  this  and  in  addition  do  the  repairs  at  AshbrooK 
Neck,  Lake  Providence,  and  Delta  Point. 

The  importance  of  beginning  work  as  early  an  practicable  and  crowding  the  work 
during  the  low-water  season  has  been  exempli  tied  the  past  season.  Unavoidable 
delays  will  occur.  If  possiblOi  all  mat  work  should  be  finished  while  the  river  is 
below  half  stage.  ' 
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The  reTetment  party  was  nnder  the  direot.  charge  of  Mr.  George  C.  Thomas,  snper- 
intendent  of  constrnction.  Detailed  Btatemente  of  the  cost  of  the  various  items  of 
work  are  submitted  herewith. 

Cost  per  unit  of  work  done,  Chreenville  Harhor,  season  1898-99. 


Uniti. 


Payroll 


^U^Jlf*'     MatcrlaL        TotaL 

611 C6. 


Co0ip«r 
tuoit 


Channel  mat. ••• aqnarea.. 

Pocket  mat do.... 

Dressing  slope linear  feet. . 

Paving  slope squares.. 

Grading  (hydraulic) . .  .linear  feet. . 

Minor  repurs 

Towing 

Superintendence 

Property  pnrohased 

Sundries 

Memphis  offloe 


14.666 
2,842.7 
5,16U 
5,881.7 
6,160 


$16,721.40 
2,656.06 
1.669.71 
4, 039. 75 
8, 008. 00 
1, 732. 16 
4. 188. 51 
2,765.84 


$3,188.74 
506.06 
233.52 
040.71 
521.06 
120.76 
760.74 
143.01 


$43,613.72 
8,230.05 


29,015.50 

683.97 

2,458.08 

2,576.60 


190.17 


$63,518.86 

11,402.07 

1. 893. 28 

84,896.05 

4,214.02 

4,311.90 

7,525.85 

2,908.85 

2,179.84 

190.17 

4,120.20 


$4,833 
4.011 

.367 
6.032 

.817 


Total. 


87,671.62 


6,410.50 


86,778.08 


187,16L04 


Total  cost  of  work  done $137,161.04 

Less  cost  of  minor  repairs $4,311.00 

Less  cost  of  Memphis  offioe 4,120.20 

I  towage  (OTerlianl  on  brush) 485.31 

«.       8,017.41 


Ket  amount  expended  on  new  work 128,243.63 

$128,248.68  -t-  6,073  (Unear  feet  of  work)  =  $25.28  per  Unear  fbot. 


Material  expended  per  unit  oftoorJe,  OreenviUe  Harbor ^  season  1898-99. 
[Channel  mat,  14,666  squares.] 

Material. 


Per 
square. 


Brush cords. 

Poles do.-.. 

Stone cubic  yards. 

Wire  strand: 

J -inch pounds.. 
|i-inch do... 
-inch do.... 

Wire: 

Galvanixed,  Ko.  12 do... 

Silicon  bronze do... 

Spikes do... 

Clips,  Magnolia < number.. 

Staples pounds.. 


1.474 
.062 
.72 

4.51 
2.30 
6.26 

L07 
.68 
.048 
.84 
.12  . 


[Pocket  mat,  3,842.7  squares.] 


Brash cords. 

Poles do... 

Stone cubic  yards. 

Wire  strand: 

A-inoh pounds. 

t-inoh do... 

Wire: 

6alTanised,I^o.  12 do... 

Silicon  bronr« do... 

Staples do... 


4,107.8 

126 
2,133 

6,870 
17,784 

6,646 

1,647 

840 


L474 
.044 
.76 

9.416 
6.26 

1.06 
.54 

.12 


[Bank  paying,  6,881.75  squares.] 

Btone 

-   .  -      -          - AnhinvArda.. 

18,217.79 

8.10 

[Minor  repairs,  24.3  squares.] 

Dlke«,S04by8feet: 

oords.. 

237 

300 
1,009.83 

0.76 

Stone  

cubic  yards.. 

12.36 

Paring.  336.6  sonares.  stone. . . 

-  .  _  -       do 
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Maierial  ^q^endedper  linear  foot  oompUted  work,  OroenviUo  Harbor, 
[Amoant  of  work  oompletad,  6,078  linear  feel] 


Material. 


Per  linear 
foot. 


Bnuli  •.••>■•••••••••*■•-•••••*••••>**••--«•••••-••••-• -••---••••-••■-•■•oorda. 

Polea do.., 

Stone cable  yards 

Wire  strand: 

|-inch pounds. 

A-inoh do... 

t-inoh do... 

Wiw: 

Oalvanized,  No.  12 do... 

Silicon  bronse do... 

Spikes do... 

Staples do... 

Clips,  ICagnolia '. nnmber. 


4.67 
.174 
6.U 

13.04 
8.01 

6.79 

i.n 

.14 

.414 
.86 


Cortpor  unit  of  work  done.  Lake  Providence  Beach,  eeaeon  1898-99, 


Unite. 

PayzolL 

Subsist- 
ence. 

Materials. 

Totsl. 

«?ar 

flliAnndl  mftt •  •«.....■ 

...aonsres.. 

1,218 
101.7 

$2,276.26 
486.68 
800.77 
431.66 
835.06 

$620.06 
111.06 
156.96 
36.87 
80.83 

$4,067.68 
628.08 
868.80 

$6,868.94 
1,226.72 
1,826.58 
467.63 
488.88 
136.77 
128.84 

$5,635 
«.8H9 

Pocket  mat 

To'winff ••-•. 

do.... 

Siint^rintAndoiice      .,   

Grading  (bydraalie). 
SuiidrieH 

.linear  feet.. 

400 

78,00 

L221 

M^AmnhiB  office...  ....--     

Total.  ....rrT-- 

4,330.42 

904.77 

5,638.41 

11,139.21 

Total  cost  of  work  done $11,188.21 

LoHS  amount  obarged  to  levees,  towing '. $100.00 

I  cost  of  Memphis  office 128.84 


2S&84 


Hfet  amount  expended - •••    10,910l3T 

$10,010.37  -f-  400  linear  feet  work  done =$27,276  per  Unear  foot. 


Material  expended  per  unit  of  work,  Lake  Providence  Beadi,  1898-99, 
[Channel  mat,  1,218  squares.] 


Bmsh 

Poles 

Stone 

Wire  strand: 

|-inch 

A-inch 

i-inoh 

Wire: 

Galvanized,  No.  12.. 

Silicon  bronze 

Staples 

Clips 


cords. 

do... 

.oubic  yards. 


[Pocket  mat,  101.7  squares.] 


Bmsh cords. 

Stone oubic  yards. 

Wire  strand: 

f-inch potinds. 

t-inch do... 

Wire: 

Galvanised,  No.  12 do... 

Silicon  bronze do... 

Staples do... 


^1.40 
1.04 

6.20 
6.09 

1.42 
.50 

.078 
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Amount  of  material  expended  per  linear  foot  of  work, 
[Amonnt  of  work  done,  400  linMff  feet.] 


Per  linear 
foot. 


Brash oords, 

Polee do.. 

Stone oabicysrds, 

Wire  strand: 

|-Snoh pounds 

A-inch do.., 

t-lnoh .* do.. 

Wire: 

GalTanlced,  No.  13 do.. 

Silioon  bronie do.. 

Staples do.. 

Clips,  magnolia nomber.. 


$4.06 

.16 

8.30 

81.40 
16.40 
21.87 

5.26 

2.11 

.25 

1.00 


STOIOB. 

Under  the  coDtraot  with  Edmond  Ligon  &,  Co.,  to  deliver  80,000  cnhio  yards  of 
Btone,  loaded  on  barges  at  the  qoarrj  on  the  Little  Red  River,  on  May  1,  1898,  there 
had  been  received  11,748  cubic  yards,  of  which  8,155  cubic  yards  had  been  unloaded 
on  the  bank  at  Greenville  as  a  reserve.  From  May  1  to  .June  19  there  was  received 
11,112  cuhic  yards,  of  which  8,884  cuhio  yards  were  allowed  to  remain  on  barges  for 
use  later  in  the  season. 

The  period  during  which  Little  Red  River  was  navigable  for  loaded  barges  was 
from  March  13  to  June  10. 

Tlie  totnl  amount  of  stone  furnished  onder  this  contract  was  22,865  cubic  yards,  at 
47.9  cents  per  cubic  yard. 

The  cost  of  towing  to  Greenville  was  $19,844.73.  This  included  cost  of  repairs  to 
fit  for  service  and  necessary  repairs  during  the  season  of  the  towboats  and  barges. 

Steamer  Emma  Etheridge $427.75 

Steamer  jRian 243.59 

Steamer  Vedette 173.72 

Barges  of  Second  district 625.63 

1,470.69 

making  the  cost  of  towing  86.8  cents  x>«r  cubic  yard;  cost  of  unloading  on  bank, 
12.23  cents  per  cubic  yard;  cost  of  reloading  on  barges  at  Greenville,  28.6  cents  per 
cubic  yard;  total  cost,  $1.7053  per  cubic  yard. 

The  cost  of  towing  is  greater  than  it  would  be  under  ordinary  conditions,  due  to 
the  failure  of  the  contractors  to  load  with  sufficient  rapidity  to  keep  the  towboats 
constantly  employed,  causing  delays  at  the  quarries  waiting  for  tows,  with  the 
attendant  expense. 

These  delays  increased  the  cost  of  towing  nearly  25  per  cent.  As  these  quarries  are 
now  the  property  of  the  United  States,  and  the  towing  facilities  can  be  regulated  to 
the  ontput|  it  is  believed  that  stone,  can  be  towed  at  a  very  much  less  cost  in  the 
future. 

PLANT. 

New  plant. — ^The  only  new  plant  was  the  steel  hull  towboat  Arfkur  Eider;  length, 
140  feet;  beam,  80  feet;  depth  of  hold,  5i  feet:  main  engines,  18  inches  by  7  feet; 
four  5-flue  boilers,  42  inches  in  diameter  and  26  leet  long;  wheel,  20  feet  in  diameter; 
length  of  bucket,  21  feet;  width  of  bucket  plank,  30  inches;  steam  steering  and 
shifting  apparatus;  auxiliary  boiler;  electric  lights.  On  her  trip  to  Greenville, 
before  being  delivered,  she  broke  the  piston  bead  and  follow  head  of  the  starboard 
engine.  This  defect  was  remedied  by  the  contractor.  After  being  accepted  she 
met  with  a  similar  accident  January  25.  These  parts  were  made  stronger,  and 
since  then  her  performance  has  been  quite  satisfactory. 

High  water  protection  of  levees. — At  the  close  of  last  report,  May  1, 1898,  there  were 
still  in  service  three  quarter  boats  and  three  barges.  These  were  returned  to  the 
feet  as  soon  as  the  danger  was  past. 

The  only  calls  the  present  season  for  plant  were  at  Reed  Levee,  Louisiana,  where 
two  quarter  boats  and  four  barges  were  sent  March  13,  and  at  Shtloh,  Miss.,  where  a 
protection  levee  was  built. '  One  bar^e,  with  material,  was  sent  here  on  April  15,  and 
two  quarter  boats  and  one  barge,  with  material,  on  April  17,  All  this  plant  has 
been  returned. 
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Co9i  of  repairs  to  plant,  Third  disirictf  improHng  MU^$9ippi  River,  May  I,  1898,  to 

May  1, 1899. 


Knmber  or  wune. 

Coal 

Bemarka. 

AathnrHider.... 
Yodetto 

$1,419.66 
619.67 

167.07 

49.60 
768.74 

870.44 
969.87 

4.18 
26.94 

19.68 
6.44 

82.30 
9.21 

6.30 
19.84 
87.20 

167.86 
800.21 
284.88 

820.46 

t.26 

207.44 

202.44 

16.26 

13.02 

24.00 

24.68 

&06 

16.60 

26.03 

26.30 

7.61 

808.44 

481.72 

819.96 

184.86 

102.60 

2.10 
84.09 

49.93 

144.44 

New  gallows  frame ;  foandatfon  nnder  eapttao;  now  radder; 
rppaira  to  wheel;  raiaing  boilers  nnd  bracing  under  same;  new 
deck  beams  and  deck  in  forecastle;  hog  chain  and  braoes  im- 
paired ;  new  deck  in  fire  room;  new  pitman  and  crank  braaaea; 
pump  piston  and  piston  head;  new  furnace;  all  pipe  work  and 
machinery  overhauled,  and  ordinary  repaira  during  the  year. 

Buckets  on  wheel  shifted;  platform  for  iinea  in  deck  room;  6 
trentles  and  1  steplsdder;  extra  bins  and  shelves  in  pantry 
made:  repairs  to  bnlkhesd  and  doors  in  engineer  room;  new 
kevel  t  plate  glass  in  front  cabin ;  new  piston,  follower,  and 
cylinder  head,  and  packing  for  starboard  engine;  water  gangea 
lowered ;  changes  in  steam  pipe;  refscing  safety  yalvea,  and  re- 
pairs during  four  months'  service. 

New  pitman;  repairs  to  wheel;  settee  for  pilot  honse;  new  cap 
for  steam  chest;  lining  up  engines;  overhaoling  machtnery, 
and  ordinary  repairs  during  the  year. 

Repairs  to  wheel  and  roof. 

Docked.    New  plank  in  aide ;  repairs  to  roof,  nosing,  plank-aheeri 

•and  ordinary  repairs  daring  the  year. 

Docked.    New  rake ;  2  pieoea  in  gunwale ;  new  deck  under  anzfl- 

orciinary  repairs  to  machinery  dnring  working  seasoo. 
Docked.    New  rake ;  6  pieces  gunwales ;  22  pUnk  in  the  bottom ; 
2kevels;  1  set  of  bitts;  hog-chain  braces;  deck  repaired  and 

new  rocker  shafts  for  main  enoines;  vacuum  and  feed  pumps 
and  other  machinery  overhaoled}  new  set  of  dues  for  auxiliary 
boiler. 
Minor  repair*. 

ahiiting  rigging. 
Do. 

Meter 

Tag  Parker 

Grader^ 

Kal 

Ko.3 

1^0.77 

KattreM  boat— 

Ho.  26 

Ho.  27 

No.  188 

Minor  repaira. 

Patching  deck;  bed  timbers  nnder  dynamo  {  repairs  to  twA. 

New  timberheads,  battens  in  hold,  and  bracea  under  roof. 

Battena  in  hold. 

ICaohiDe  shop,  No.  222. . 
Carpenter  shop,  Ko.  78. 
Model  barge- 
Apache 

Maricopa 

Calking  lower  aeama. 
Calkedabove  light  water. 

Docked.    New  rakes :  6  timberheads:  sidra  and  rakes  calked. 

Nes  Perce 

Square  barge— 

No.  70.:. 

No.80 

No.  82 

Docked.    Rakes  repaired;  half-way  pieces  in  side;  aides  and 

rakea  calked. 
Docked.    New  stems;  about  one-half  new  rake  at  each  end;  8 

pieces  of  gunwale;  bottom,  aides,  and  rakes  calked. 
One  timberhead. 

No.  88 

No.  85 

No.  108 

Docked.  N  ew  rakes  and  gunwales  at  ends ;  4  timberheads ;  calked. 
Docked.    Mew  lower  gunwales  and  rake;  1  timberhead i  ealked. 
Five  timberheads. 

No.  Ill 

No.  135 

No.  137 

Lower  seama  calked. 

No.  636 

Calked  above  light  wattr. 
Do. 

No.  663 

No.  554 

Hole  In  rake  repaired 

Two  rake  planks  put  in  and  lower  seams  oalked. 

Four  rake  planks  and  calking  above  light  water. 

Calked  above  light  water. 

Battens  in  hold. 

No.  566 

No.558 

No.  560 

No  568 

No.  210 

Docked.    New  rakes  half  way;  repaira  to  aides;  oalking  aides, 

rakes,  and  butts  on  bottom. 
Docked.    26  floor  Umbers;  81  side  frames j  80  planks  on  rakea; 

sides  and  rakes  calked. 

Docked,    ifew  plank  put  in  sides  andrakes;  OtimberiMada;  sides 

and  bunks  for  survey  party. 
Coal  box  repaired. 

seama  calked  for  aurvey  party. 
Repairs  to  scales,  blue-print  frame,  drawing  boards,  and  fyDonl- 

ture. 
Docked.    14  pieces  of  new  gunwales;   8  timberheade;   ttkm 

sheathed;  sides,  rakes,  and  butta  in  bottom  oalked. 

No.  224 

No.  226 

No.  226 

'    No  16 

No  17 

No.  19 

No.  31 •... 

No.  88 
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CoBi  ofrepain  ioplantf  Third  diiirict,  improving  MiitiaHppi  Bivcr,  «!«,— Continaed. 


If umbor  or  luune. 

Coat. 

Bemarks. 

Qnarterboat-. 

Ko.86 

987.90 
17.54 
89.88 

190.86 

216.61 
25.80 
129.78 

83.26 
188.62 

15.19 
9.65 
23.66 

84.73 
688.40 

16.96 
81.65 

22.88 
5.65 
175.83 
190.72 
417.60 

63.82 

42.21 
43.00 
83.53 
100.20 

9.70 
16.05 
47.48 
86.17 
51.04 
81.88 
41.13 
735.17 

1,608.83 

Bopatrs  to  rail  on  goards;  lowvr  teams  calked. 

No.  88 

No.  154 

Battens  in  rakes ;  2  timberheads;  pamps  repaired;  lower  seams 

calked. 
Docked.    New  rakes  and  gunwales  at  comers;  rakea  and  8 

seams  on  sides  calked. 
Do. 

Ko.155 

No.  156 

Ko.l57 

No.  158    

Repairs  to  guards,  doors,  and  windows;  ranges  rebuilt,  and 

pump  repaired. 
Repairs  to  roof. 
New  tank  to  supply  fted  pumps ;  repairs  to  oorner  gunwales  and 

to  main  gate. 
Four  timberlieads. 
16  outriggers  for  mat  boat. 
Plank  in  sides;  rail  and  rail  stanchions;  calking  and  repairs  to 

msobinery. 
82  repaired. 
KepairB  to  tools  and  machinery  of  grader  while  in  service;  2,200 

olevtses  made. 
8  skills  repaired. 
Cleaning  and  oiling  samsu 
SiakflA  and  bencli  marks. 

Ko.159 

Dry  dock • -•• 

Pile  driver  No.  34 

L»ke  Providence 

liAQiieh  Oneata 

Coal  boxes          

Greenville  Harbor 

Skift 

Rope  (wire  cable) 

Surveys     ......•*.«•.. 

1  elephones  ......•>...> 

Ordinary  repairs. 

Office  furniture ;  4  map  cases,  and  drawing  boardi. 

liepain  to  kitchen  outfits. 

162  repaired. 

Repairs  to  wheel;  sheathing  deck  in  fire  room;  rail  on  roof 
repaired. 

Calking  and  repairing  hole  In  side. 
Calking  above  light  water. 
Do 

Levees 

Property  .••■•>•*>..•«• 

PniniM..  ••.«..* 

Sewmd  dUtriet  planL 
^teamf^r  Titan..-.TTT--.' 

""■lister. 

No.9:<08 

Ko.9311    

Ko.9312 

Sides  straightened ;  new  .gunwales  under  tie  chains;  2  new  gun- 
wales; cslked  above  light  water. 
Hole  in  rake  repaind. 
New  kevel  and  repairs  to  deck. 
Calking  side  and  re)»aiT8  to  rake. 
Calking  aides  and  rakes. 

Docked.    Hole  in  bottom  repaired ;  knuckle  seams  calked. 
Sides  HtraightentMl ;  calking  sidea  and  rakea. 
Calking  aidea  and  rakea. 

Ko.9313 

Ko.o:tu 

No  9315 

No.  0316 

No  9318 

No.  9319 

No.  9322 

Wages,   cooks    and 

waiters. 
Superintendence 

Total 

13,462.77 

* 

Approximate  value  of  plant  belonging  to  the  United  Statee  and  used  in  the  third  diatriot, 
improving  Aliseienippi  River,  May  1, 1898,  to  May  1, 1899, 


Class  of  property. 

Num- 
ber. 

Approxi- 
mate value. 

Class  of  property. 

Num- 
ber. 

Approxi- 
mate value. 

Stramer  Arthur  Hider ....... 

14 

15 
22 

137.460 
7,000 
8,400 
4,500 

8,500 

7,000 

300 

8.500 

14,900 

1,000 

11,000 

800 

700 

27.000 

7,700 

Floatinff  drv  dook 

26 

$11,000 
460 
100 

Steamer  Emma  Etherldge 

Sl4*ainer  Meter 

Floating  pontoon  docks 

Ploating  atem  dock 

Steamer  Vedette 

Pile  drivers  and  otttflto 

Skiffs 

1,400 
890 

Tug  Parker - 

Mat  boatn  Nos.  26  and  27 

Dredge  Menge  ..........•••■ 

8,600 

Mat  boats,  old 

Dumn  scow  No. 2. ........... 

Headquarter  boat  No.  31 

Quarter  boats 

CalkUig  flats 

90 

Tools  and  appliances. ....... 

1,000 
260 

Store  boat 

Office  furniture  and  nafea  ... 

Hydraulic  graders 

Surrevin  ir  instruments ...... 

2,000 

.     4,000 

8.000 

H  vd  rauiio  graders,  small 

Model  barees 

Mschine  shop  and  outfit .... 
Total 

Do 

109 

162.930 

BNG  90 ^223 
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The  cost  for  the  twelve  months  of  caring  for  the  aboTe  plant,  property  and  outfit 
thereon,  was  $20,486.24. 
The  average  number  of  employees  engaged  in  the  service  wa^  38. 
The  average  daily  cost  of  subsistence  for  employees  engaged  in  superintendence 
ftnd  repairs  to  plant  was  32  cents. 
Very  respectfully, 

Arthur  Hidbr,  AaHsiani  Engineer. 
Oapt.  H.  C.  Newcomer, 

Corps  of  Engineers,  TJ,  8,  A. 


REPORT  OF  MR.  H.  ST.  L.   COPP^E,   A6SISTAKT  ENGINKIEB. 

Grrrkyillb,  Miss.,  May  10, 1899. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
Lower  Yazoo  Levee  district  during  the  year  ending  May  1,  1899: 

In  accordance  with  the  instructions  contained  in  your  circnlar  letter  dated  Angnst 
10, 1898,  on  September  1  I  assumed  local  charge  of  the  levees  from  the  Coahoma 
County  line  to  Greenville,  in  addition  to  those  south  of  that  point  already  under  my 
supervision,  thus  consolidating  the  district  under  one  local  administration.  Owing 
to  the  difference  in  enumeration  of  alignment  above  and  below  GreenviUe,  and  the 
separate  organization  up  to  the  time  the  change  was  made,  In  much  of  this  report  I 
will  necessarily  have  to  consider  the  district  as  divided. 

The  combined  district,  reaching  from  the  Coahoma  County  line  to  Eigers,  on  Eagle 
Lake,  is  about  187  miles  in  length,  and  contains  at  the  present  time,  by  way  of  the 
Huntington  Short  Line,  levees  aggregating  26,883,717  cubic  yards  of  earth.  During 
the  year  2,775,914  cubic  yards  have  been  auded  to  the  line  by  the  United  States  Gov- 
ernment, and  670,961  cubic  yards  by  the  Levee  Board. 

The  levees  that  will  be  abandoned  by  new  work,  part  under  contract,  but  nearly 
completed,  are  96,800  feet  in  length,  containing  approximately  2,086,594  cubic  yard^ 
as  follows: 

Cabio  ysxds. 

Huntington  and  Offnts  line,  stations  3280-8880  (436-445  L.) 1, 410, 232 

Levee,  stations  4233-4300  (460  L.) 137,862 

Levee,  Greenville,  stations  4484-4544  (478  L.),  (Levee  Board) 200, 000 

Locust  street,  Greenville  (480  L.)  (Levee  Board) 13,000 

Below  Leota,  stations  1999-2108  (513-514  L.) 106,000 

Baleshed,  stations  3170-3184  (537  L.) 20,000 

Shiloh,  stations  4154-4195  (555  L.) 83,500 

Albemarle,  stotions  4800-4870  (569  L.) 117,000 

Total 2,086,594 

This  does  not  include  lines  abandoned  by  the  new  unfinished  Hays  and  Albemarle 
loops,  but  does  inoluile  those  abandoned  by  the  high-water  protection  loops.  The 
former  will  not  be  completed  until  some  time  during  the  autumn  of  the  present  year. 

Two  grades  have  been  been  recommended  for  future  construction,  one  3  feet  above 
the  high  water  of  1897  and  the  other  6  feet  above  the  same  datum,  the  latter  to  be 
attained  as  practicable  after  bringing  the  line  generally  to  the  first,  with  banquette, 
etc.,  as  stated  in  reports  on  gauges  and  grades  November,  1898,  and  February,  1899. 

The  estimate  for  the  6-foot  grade  for  the  entire  district  for  standard  levee,  with 
banquette,  is  approximately  21,500,000  cubic  yards. 

I  agree  with  you  in  the  advisability  of  increasing  the  crown  and  slope  of  the  stand- 
ard levee  if  funds  can  be  obtained  to  insure  the  enlarged  dimensions  and  section, 
but  the  figures  given  above  are  based  on  the  standard  as  Iieretofore  considered. 

The  approximate  yardage  and  funds  required  to  raise  the  levees  in  the  district  to 
a  grade  3  feet  above  the  1897  high  water,  with  standard  section,  are  as  follows : 

Ahore  Greenville, 


Quantity. 


Prioe. 


Amonatb 


Kew  Riverton  loop 

Enlarpoment,  «tatioTi8  22f»0-2:i80 
EDlargement,  Bt^tion.s  2^8l)-2I)00 
Enlargement,  ntntions  3930-4168 
Banquette,  station  0-4500 


Cubie  yds, 

215, 000 

70,000 

5,000 

144.000 

270,000 


10.14 
17 
17 
17 
U 


130,100 

11,000 

850 

24,4S0 

29,700 
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Below  Greenville, 


BiiIiireBment  Station  0-6586 
Baleshed  Loop 

Bauqueite  station  0-5200... 

Total 


2,035,000 
200,000 
800,000 


8,788,000 


805,250 
24,000 
80,000 


500,280 


Average  price  for  all  work  eqoals  about  13.5  cents  per  cubic  yard. 

The  euiargement  of  the  levee  above  Greenville  from  Station  2092  to  2200  and  Sta- 
tion 2380-2616  is  now  under  contract  by  the  levee  board  to  the  3  foot  grade;  also 
below  GreenvUle  from  Station  3440  to  3485  and  3505  to  8551  to  2  feet  above  1897 
grade. 

The  enumeration  used  in  this  report  is  the  same  as  heretofore  employed.  The 
enumeration  of  new  survey  above  Greenville  will  not  be  adopted  until  proliles  have 
been  completed  showing  relative  distances,  etc. 

At  the  time  the  last  Annual  Keport  was  submitted  the  high  water  of  1898  had  fal- 
len to  36  feet  on  the  Greenville  gauge.  During  May  it  rose  again  slightly,  but  no 
further  flood  stage  occurred.  Tne  wave  that  was  at  some  points  in  the  district 
higher  than  that  of  1897  passed  ofif  without  causing  a  break. 

At  the  ]^rt*8ent  time  the  levees  above  Greeuville  are  practically  up  to  a  grade  3 
feet  above  the  high  water  of  1897,  with  the  following  exceptions: 


Stotions. 

Number 

of 
stations. 

Above  high  water,  1807. 

Baniarka. 

2092-2137 

45 
103 
282 
20 
50 
248 

Abont  1.5  feet 

2137-2330 

2  to  2.5  feet 

Do. 

2330-2012 

1.5  to  2  feet 

2880-2S)00  ..,-. 

2.5  feet 

Ifoot 

Under  oontraot. 

3930-4178 

1.5  to  2  feet 

Total.... 

a838 

aAbontlOmllea. 

Much  of  this  is  but  half  a  foot  below  3-foot  grade.  There  are  numerous  short 
reaches  not  included  in  the  above  where  traffic  has  worn  from  half  a  foot  to  a  foot 
off  the  top  of  the  levee. 

Above  Greenville  abont  101,199  cubic  yards  still  remain  to  complete  outstanding 
contracts. 

Below  Greenville,  of  the  contracts  in  force,  about  666,395  cubic  yards  remain  to  be 
put  up.  When  completed  the  line  will  be  to  the  3  feet  above  1897  grade  to  Station 
2108,  about  40  miles.  From  Station  2108  to  Station  5585,  on  Eagle  Lake,  the  height 
of  the  levee  varies,  but  it  has  been  generally  raised  by  topping  where  needed  from 
1.5  feet  to  2  feet  above  the  highest  water. 

GAVUTO  BAKK8. 

There  has  been  little  caving  in  the  district  above  Greenville  during  the  year.  At 
Waxhaw  the  bank  is  wearing  away,  but  the  levee  is  still  over  1,200  ieet  from  the 
river,  and  at  the  present  rate  of  caving  two  or  more  years  will  elapse  before  a  new 
line  will  be  neccHsary.  At  Riverton,  Stations  1592  to  1649  (400  L),  the  river  is  within 
400  feet  of  the  levee,  having  caved  actively  during  the  fall  and  winter.  A  survey 
and  estimate  have  been  made  for  a  new  line,  which  will  be  needed  in  less  than  a 
year. 

The  river  bank  is  very  near  the  levee  at  Eutaw  and  Jenkins,  but  slight  change 
has  occurred  during  the  year.  As  a  very  little  caving  at  these  latter  points  will 
cause  the  destruction  of  the  levee  unless  there  is  some  change  in  the  direction  of  flow 
after  high  water,  it  may  be  necessary  to  construct  small  loops  a  short  distance  back 
from  the  river  bank. 

In  the  bend  above  Huntington,  and  at  that  place  also,  caying  is  active  when  the 
water  is  under  the  bank,  but  it  will  not  be  a  source  of  danger  when  the  Huntington 
Short  Line  is  finished,  which  should  be  by  Jane  15. 

At  Greenville  the  breaks  in  the  revetment  have  been  repaired,  and  though  the 
levee  is  at  many  points  directly  on  the  river  bank  it  is  considered  safe  until  lurther 
deterioration  of  the  revetment  work  threatens  its  stability. 

At  Warfield.  Station  288  (485  L.),  the  water  in  the  chute  is  encroaching  on  the 
l^TM  slowly,  Deing  about  275  feet  from  the  same  at  the  preaent  time. 
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In  the  vioiDity  of  Longwood  the  bank  is  cayingy  bat  the  material  la  bard  and  the 
Vate  of  change  slow. 

Below  Leota  the  river  has  approached  very  nearly  the  old  levee.  The  completion 
of  the  new  loop  insnres  a  safe  line  shonld  the  old  cave  off. 

The  bank  continnee  to  cave  in  the  Island  92  reach,  above  Dancansby,  bnt  it  is  still 
over  1,500  feet  from  the  levee  at  the  nearest  point. 

At  Baleshed,  Station  3170,  where  the  temporal^  loop  has  lately  been  oonstrncted 
by  the  Government,  the  bank  will  probably  continue  to  cave,  necessitating  the  con- 
struction of  a  new  levee  located  over  half  a  mile  back  from  the  present  line.  Much 
depends  here  on  the  position  of  the  channel  after  high  water.  A  continued  tailing 
of  the  Homochitto  Bar  will  simplify  the  problem  and  reduce  the  ultimate  cost  of  new 
lines. 

But  little  change  has  oocnrred  at  Shipland.  The  bight  of  the  bend  has  moved 
downstream,  but  new  departures  may  develop  on  the  recession  of  the  present  high 
water  that  will  produce  caving  again  higher  in  the  bend. 

At  Fitlers  a  deep  pocket  has  been  made  above  the  landing,  caused  to  a  great  extent 
by  the  excessively  Hrm  and  tenacious  black  clay  forming  a  point  just  below.  There 
is  active  caving  below  this  point.  Shonld  the  point  be  destroyed  by  the  current,  as  I 
ai  ricipate,  the  river  will  form  a  great  bend,  necessitating  the  construction  of  long 
and  expeiisive  back  lines  of  levee. 

From  Hays  to  Shiloh  the  caving  continues:  at  the  latter  point,  even  during  high 
water.  A  new  levee  half  a  mile  back  is  nnder  construction  in  this  reach  and  two 
protection  loops  have  been  built  to  keep  out  the  water  until  its  completion.  One  of 
the  loops  was  constructed  during  the  present  high  water  on  very  wet  ground  with 
much  difficulty. 

From  Albemarle  to  the  upper  end  of  the  new  Chotard  Levee  of  1897-08  the  bank 
continues  to  cave.  The  new  (levee  boards  loop  being  incomplete  when  the  water 
commenced  rising,  it  was  necessary  to  put  up  a  temporary  protection  levee  over  a 
mile  long  (7,000  feet).  This  the  levee  board  did  at  a  considerable  cost,  owing  to 
unfavorable  conditions. 

This  bend  continues  to  cave  to  below  Chotard,  but  with  the  completion  of  the 
levee-l)pard  loop  at  Albemarle  it  will  pr<»bably  not  reach  the  main  levee  for  some 
years.  The  material  composing  the  river  bank  is  very  light ;  conse«iuently  the  caving 
is  very  rapid  and  will  continue  to  be  so  unless  more  tenacious  material  is  encountered 
or  there  is  some  change  in  the  regimen  of  the  river  in  the  vicinity,  varying  the  point 
of  attack  of  the  current. 

It  is  not  a  great  distance  from  the  levee  to  Steeles  Bayou  which  drains  a  large 
section  of  country  directly  back  of  the  levee,  from  Lakes  Swan  and  Washington 
(back  of  Leota)  into  the  Yazoo  near  its  old  mouth.  Should  the  river  cut  its  way 
into  this  bayou,  the  point  of  intersection  would  probably  be  the  terminus  of  the 
levees  in  this  district,  unless  an  immense  sum  ot  money  was  expended  in  turning 
Steeles  Bayon  into  Deer  Creek  or  some  other  channel  east  of  its  present  bed. 

At  Brunswick  the  bank  continues  to  cave;  at  its  present  rate  of  progress  it  will 
probably  be  necessary  to  construct  a  new  line  there  in  the  course  of  two  or  three 
years.  In  the  Brunswick  reach  the  same  conditions  obtain  as  in  the  Chotard  bend; 
light,  sandy  soil,  rapid  caving,  etc. 

CONSTRUCTION. 

The  past  season  has  been  very  unfavorable  for  levee  oonstmction.  The  rainfall 
during  the  year  has  been  above  the  jiean,  as  shown  in  the  accompanying  table  of 

Erecipitation.  It  has  also  been  so  distributed  over  the  dry  months  that  the  ground 
as  been  kept  constantly  saturated,  and  the  depressions,  borrow  pits,  etc.,  generally 
dry  in  the  summer,  tilled  with  water.  For  the  dry  months  from  August  to  Novem- 
ber, inclusive,  the  mean  given  in  the  table  is  11.91  inches,  while  during  the  same 
period  in  1898  we  have  24.41  inches,  or  more  than  double  Chat  amount.  This,  in 
coi^i unction  with  a  winter  of  surpassing  severity,  has  proved  very  disastrous  to 
levee  interests.  Much  of  the  work  in  this  district  that  would  have  been  completed 
nnder  normal  weather  conditions  had  to  be  temporarily  abandoned  during  the  high 
water  after  topping  incomplete  stations. 

Yellow  fever  of  a  mild  type  prevailed  again  during  the  autumn  months  of  1898, 
but  with  less  detriment  to  levee  operations  than  in  previous  years. 

A  circular  was  sent  from  this  office  to  the  contractors  working  in  the  district, 
advising  them  to  obtain  sufficient  subsistence  supplies  for  labor  and  mules  for  the 
probable  quarantine  period,  and  urging  local  camp  quarantine,  in  order  to  avert 
stopping  operations  while  general  quarantine  was  in  force.  This  advioe  was 
generally  acted  on  and  but  little  delav  or  trouble  experienced. 

The  Shippey  and  Kilpatrick  ontlit  that  had  been  employed  on  the  IlHnois  Central 
Bailroad  east  of  Clarksdale  was  delayed  by  the  quarantine  in  getting  to  work  on 
the  new  loop  at  Hays  Landing.    No  outfit  that  was  at  work  solfered  muoh  incoa- 
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▼enienoe  othnr  than  BhoTta|^  of  labor,  which  generally  occurs  In  the  fall  of  the  year 
while  the  cotton  crop  is  being  gathered. 

Ufijinished  work.^Of  the  18ij6  contracts  above  Greenville  two  were  incomplete  at 
the  time  of  enbmitting  the  laat  annnal  report,  as  follows : 

Stations  300-400,  372  L.,  enlargement,  Ernest  Hyner,  contractor. 

Stations  500-600,  376  L.,  enlargement,  £.  B.  Mantle,  contractor. 

These  have  since  been  finished. 

The  1897  contracts  paid  from  the  $800,000  oontinnons  allotment  of  1896  have  all  been 
completed,  as  shown  in  accompanying  statement,  with  the  following  exceptions: 

Stations  2700-2800,  419  L.,  enlargement,  McCadden  &  Roach,  contractors. 

Stations  3329-3360,  436  L.,  new  loop,  Mclntyre  A,  Howard,  contractors. 

Stations  3880-3930,  446  L.,  enlargement,  Arnold  A,  DeGaris,  contractors. 

Stations  4150-4200,  460  L.,  enlargement,  Arnold  A  DeGaris,  contractors. 

Stations  4400-451 0,  476  L.,  enlargement,  T.  Sullivan,  contractor. 

These  will  be  finished  with  the  exception  of  the  two  of  Arnold  A  DeGaris,  which 
may  be  abandoned. 

Below  Greenville  all  the  incomplete  work  of  1897  has  been  finished,  bnt  some  of 
the  1898  contracts  that  were  to  have  been  complete  Feliruary  1,  owing  to  the  very 
unfavorable  season  have  been  extended  to  December  1, 1899. 

Buntinglon  Short  Linn  (4S6  X.).— The  Huntington  Short  Line,  of  which  section  from 
Stations  3329  to  3360  still  remains  partly  incomplete,  was  constructed  for  the  purpose  of 
eliminating  the  long  and  dangerons  levee  which  follows  the  river  bank  by  Hunting- 
ton and  Offuts,  a  total  distance  of  about  Hi  miles,  and  obtaining  a  more  permanent 
location  of  less  than  half  the  length  (4|  miles),  where  frequent  temporary  locations 
and  expensive  enlargements  would  not  have  to  be  resorted  to.  The  new  line  throws 
out  8,863  acres  of  land,  a  large  portion  of  which  (5,868  acres)  is  cultivated. 

Naturally  there  was  much  opposition  to  this  location  by  the  landowners  whose 
property  would  practiciillv  be  made  worthless  so  soon  as  the  existing  front  line 
caved  off  or  was  overtopped  by  a  great  flood.  This  work  was  advertised  and  the  con- 
tracts let  in  six  sections  Jnly  21,  1897.  Much  litigation  was  indulged  in  between 
the  levee  board  and  the  landowners,  but  no  steps  were  taken  to  prevent  construc- 
tion until  January  24, 1899. 

Black  Bayou,  which  the  new  levee  crosses  at  Station  3443,  is  the  natural  drain  for 
most  of  the  country  thrown  ont.  During  construction  this  bayou  was  closed 
(December  15, 1897),  thus  cutting  off  all  drainage  and  damming  the  rain  water,  which 
eventually  was  ba<*ked  up  on  the  untini^hed  section,  Stations  3329  to  3360,  prevent- 
ing further  progress.  In  order  to  obtain  drainage  and  complete  the  line  the 
construction  of  a  siphon  was  proposed  of  sufficient  capacity  to  get  rid  of  the 
accumulating  water.  A  contract  was  entered  into,  bnt  owing  to  quarantine  restric- 
tions it  was  impossible  to  get  the  required  pijpes,  valves,  etc.,  until  late  in  the  season. 
In  the  meantime  the  water  had  risen  considerably  on  the  inclosed  lands,  backing 
up  into  the  pits  on  the  nniinished  work  and  saturating  the  soil  on  the  center  line. 

As  the  time  for  the  completion  of  the  siphon  contract  had  expired  with  no  pros- 
pect of  obtaining  the  materials  for  its  construction,  should  an  extension  be  granted, 
It  was  deemed  best  to  cut  the  levee  at  the  bayou  crossing,  thus  getting  rid  of  the 
impounded  water.  This  was  done  with  teams  and  scrapers  (the  final  cut  being  made 
with  dyiamite  December  6,  1898)  at  a  cost  of  $1,012  or  about  27  cents  per  yard.  The 
desired  relief  was  obtained  and  the  construction  of  the  unfinished  gap  continued 
until  nearly  completed,  as  shown  in  accompanying  statement. 

January  24  of  the  present  year  counsel  for  the  landowners  thrown  ont  by  the 
short  line  obtained  an  ii^nnction  from  a  Judge  of  the  supreme  court  of  Missis8ii>pi 
preventing  the  refilling  of  Black  Bayou.  April  22  this  injunction  suit  came  to  trial 
before  the  local  chancellor  and  resulted  in  the  dissolution  of  the  ii\j unction.  A 
restraining  order  was  then  obtained  from  the  Federal  court  which  prohibits  the 
closing  of  the  bayou  until  the  second  Monday  in  May. 

When  all  legal  restrictions  are  removed  the  bayou  will  be  closed  and  the  short 
line  will  become  the  permanent  controlling  levee. 

While  the  damage  to  the  interests  of  the  local  resident  and  property  holder  is 
recognized,  the  great  benefit  to  be  derived  from  permanent  lines  like  the  Huntington 
short  line  is  so  far  reaching  that  this  damage  must  be  very  great  to  balance  it. 

Permanence  and  economy  of  maintenance  and  fatnre  enlargement  are  very  strong 
reasons  for  a  radical  departure  in  the  location  of  levees  in  the  future.  Not  without 
regard  to  the  interent  of  riparian  owners,  for.  whose  benefit  the  levee  is  constructed, 
bnt  having  in  view  the  necessity  at  all  times  of  damaging  the  few  in  order  that  a 
permanent  and  reliable  system  of  levees  may  be  economically  obtained  and  main- 
tained for  the  greater  benefit  of  the  many.  As  the  flood  plane  rises  with  the  per- 
fection of  the  levee  system  new  lines  become  more  expensive,  and  temporary  or  tenta- 
tive locations  will  surely  incur  expense  beyond  the  power  of  the  State  and  the  inten- 
tion of  the  Government  to  oontract. 

Mgp  Lamding  Lw€§,^At  the  time  the  last  report  was  submitted  the  work  on  the 
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main  Stop  Landing  loop  had  been  abandoned  temporarily  and  the  high-water  fight 
made  on  a  small  protection  levee.  The  main  line  where  it  oroesed  the  extenaion  of 
the  lower  end  of  Lake  Bolivar  (probably  the  old  bed  of  the  lake),  stations  3201- 
3215  (435  L),  had  annk  to  a  very  great  extent,  as  stated  in  the  last  report,  and  con- 
tinned  to  sink  as  new  earth  was  placed  on  it.  September  20,  1898,  a  day  force  of 
fifty  teams  was  employed,  at  $4  per  team  per  day,  including  all  labor,  etc.,  and  the 
levee  brought  to  gra<le.  After  obtaining  the  required  height  four  stations  aank,  bat 
not  to  an  alarming  extent,  the  greatest  subsidence  being  3^  feet.  The  material  in 
the  slope  and  base  of  the  levee  on  the  river  side  was  pushed  out  and  up  by  the 
weight  above.  In  order  to  control  this  bulging  and  sloughing  tendency  and  pro- 
duce permanent  equilibrium,  a  berm  was  oonstruoted  containing  about  6,600  yards 
in  front  of  the  sinking  stations,  with  crown  about  83  feet  wide  and  about  12  feet 
below  top  of  levee.  This  berm  had  the  desired  effect,  and  the  levee  was  raised  to  a 
grade  4^  feet  above  the  hif^h  water  of  1897.  Since  completion  there  has  been  a  more 
uniform  sinking;  no  bulgin|[  or  sloughing.  At  the  present  time  the  crown  is  about 
4  feet  above  18^  water.  Prior  to  the  construction  of  this  berm  the  foundation  soil 
was  tested  to  50  feet  below  the  surface  of  the  ground,  and  found  to  be  a  soft,  slushy 
blue  mud  that  had  no  stability  under  pressure.  The  oost  of  completing  this  sinking 
levee,  requiring  about  32,463  cubic  yards,  including  the  berm,  was  $12,407.70,  includ- 
ing engineering  expenses,  or  about  40  cents  per  yard.  Taking  into  consideration  t^ 
very  long  haul— over  1,000  feet — and  bad  season,  this  cost  is  remarkably  low. 

Machine  work, — ^The  enlargement  contract,  Stations  1400-1500  ^500  L),  was  com- 
pleted during  the  season,  with  the  exception  of  about  thirty  stations  which  it  was 
impossible  to  build,  owing  to  water  in  the  pits  and  the  great  difficulty  of  obtaining 
drainage.  Beyond  the  old  pits  the  material  was  saturated,  and  though  it  was  pos- 
sible to  handle  it  with  shovels,  teams  could  not  be  employed  at  all — the  mules  in  a 
short  time  would  loosen  the  soil,  and  sink  in  it  to  their  shoulders.  The  haul  was 
too  great  for  economical  wheelbarrow  work.  In  order  to  continue  construction  the 
subcontractor,  James  Gary,  devised  a  hoisting  machine  that  was  used,  commencing 
November  24, 1898,  in  coi^Junction  with  cars,  and  which  proved  a  failure  owing  to 
the  many  breakdowns,  due  to  faulty  desien.  Under  the  conditions  existing  at  the 
time  it  would  have  worked  to  advantage  if  the  framework  had  been  strong  enough 
to  resist  the  strains  to  which  it  was  subjected,  as  demonstrated  in  the  intervals 
between  the  breakdowns.  The  great  difficulty  experienced  was  the  constant  break- 
ing of  the  frame  supporting  the  carrying  apparatus  and  car  bodies. 

New  pits  were  made  just  beyond  the  old  and  a  track  laid  thence  to  the  base  of  the 
enlargement,  with  the  necessary  switches,  etc.  Spanning  the  proposed  enlargement 
was  a  frame  composed  of  two  uprights^ne  on  top  of  the  levee  and  one  beyond  the 
base  of  the  slope— supporting  a  trussed  beam  that  in  turn  supported  the  carrier  and 
cable  on  which  it  traveled.  This  framework  reste  i  on  tracks  at  base  and  crown  of 
levee,  and  was  moved  as  the  enlargement  was  carried  forward.  A  hoisting  engine, 
also  on  a  track,  moved  slightly  in  advance  of  the  frame.  The  method  of  operating 
was  as  follows : 

The  cars  were  filled  by  shoveling  the  earth  into  them  by  hand  directlv  firom  the 
pit.  They  then  traveled  by  gravity  beyond  the  center  of  the  old  pit,  and  m>m  there 
were  pulled  by  mules  to  the  toe  of  the  slope  of  the  enlargement,  under  the  hoisting 
device.  The  carrier  clutch  was  lowered,  iastened  to  the  car  bodv,  then  raised  by  the 
hoisting  cable,  carried  forward  and  dumped  at  the  desired  point,  and  returned  to 
the  trucks  to  be  refilled.  The  accompanying  sketch  >  and  following  extract  from  the 
report  of  Inspector  J.  S.  Allen  give  more  fully  the  details  of  the  work  and  the 
appliances  employed : 

**  December  15, 1898.  I  have  the  honor  to  mail  you,  under  separate  cover,  drawing 
of  the  machine  in  use  by  subcontractors,  Gary  Brothers,  on  Longwood  line,  and  to 
submit  herewith  a  report  as  to  the  construction  and  working  of  the  same :  It  consists 
of  a  beam  90  feet  long  made  of  six  2  by  12  inch  pine  planks  placed  flat  on  each  other 
and  firmly  bolted,  the  planks  being  so  cut  as  to  break  joints  at  about  every  3tt  feet. 
This  is  strengthened  by  five  truss-rods  placed  as  follows :  One  under  each  lower 
comer,  on  each  side,  and  on  top.  Under  the  bottom  of  beam  is  a  H-inch  wire  cable 
passed  around  each  end  and  drawn  taut  by  turn-buckles  on  top  and  at  each  end. 
The  beam  is  raised  to  a  distance  of  25  feet  above  the  crown  of  the  levee  and  takes 
about  a  4  to  1  slope  to  its  support  10  feet  outside  of  the  slope  stakes.  On  the  wire 
cable  runs  a  trolley  operated  by  a  double  cylinder  20-hor8epower  hoisting  engine 
placed  on  crown  of  levee,  the  car  bodies  being  thereby  raised  and  carried  up  the 
slope  to  any  point  desired.  The  drawings  will  show  the  mode  of  raising  and  dump- 
ing the  same,  as  well  as  the  system  of  tracks  by  which  they  are  brought  from  the 
pits,  which  at  present  are  distant  abont  600  feet.  The  cars  are  6  feet  long,  4  feet 
wide,  and  2  feet  deep,  giving  a  capacity  of  48  cubic  feet.  Gary  has  under  con- 
struction, on  the  ground,  new  oars  with  a  capacity  of  2  cubic  yards,  with  end 
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gates  that  open  aatomatlcally  npon  dampine.  These,  however,  are  for  the  other 
machine  that  he  oontemplates  pnttine  ap,  and  which  will  be  built  on  stronger  lines 
than  the  proHent  one.  The  oars  are  sul  of  pine,  but  shor.Id  be  of  seasoneil  oak  or  of 
iron.  In  a  haul  of  this  length  the  machine  will  keep  22  cars  busy,  they  being  loaded 
by  men,  80  of  them  being  employed  on  an  average,  distributed  as  follows:  Eighteen 
loading  cars,  4  drivers,  3  track  men,  and  6  at  the  machine,  including  the  engineer 
and  foreman.  I  find  that  since  work  began  they  have  handled  11  cubic  yards  per 
man,  but  for  a  week  or  ten  days  after  the  start  they  did  poor  work  and  stopped  often 
to  make  changes  and  to  correct  defects.  I  have  hurried  them  lately  and  tind  that 
they  now  move  about  35  cars  to  the  hour,  which  would  give  about  15  yards  to  the 
man  or  470  yards  for  the  machine.  Since  I  obtained  my  data  for  drawings  they  have 
made  several  iiuprovenients,  notably  in  the  arrangement  of  the  first  pulley  from  the 
engine.  He  will  also  change  the  place  of  clutch  for  the  other  machine  so  as  to 
accommodate  the  larger  cars,  and  open  the  end  gate  upon  dumping.'' 

Mr.  Allen  estimates  that  under  lavorable  conditions  470  cubic  yards  can  be  moved 
per  day  by  this  machine.  Under  the  conditions  that  existed  at  Longwood,  with  80 
men  and  4  teams,  this  will  be  about  $60  per  day,  incladiug  all  expense,  or  about  13 
cents  per  yard. 

The  shrinkage  required  on  this  machine  work  was  at  first  20  per  cent,  but  after- 
wards reduced  to  15  per  cent,  in  view  of  the  fact  that  in  emptying  the  material  fell 
in  the  first  layers  of  the  enlargement  ten  or  fifteen  feet,  tamping  itself  very  consider- 
ably. Stakes  were  set  for  the  purpose  of  determining  the  shrinkage,  but  the  rain 
washed  the  top  of  the  levee  down  to  sach  an  extent  that  no  comparison  or  report 
could  be  made  other  than  a  general  statement  that  the  material  in  this  machine  work 
seems  to  have  shrunk  very  little.  It  may  be,  though,  that  the  shrinkage  is  slow, 
and  in  time  this  uu tamped  work  will  show  couKiderable  change  in  section,  as  the 
wheelbarrow  work  in  Arkansas  did  during  the  flood  of  1897,  four  years  after  con« 
strnction. 

It  U  the  purpose  of  the  subcontractor  to  use  a  steam  shovel  or  scraper  for  filling 
the  ca'S  at  the  pits,  thus  doing  away  with  the  slower  and  more  expensive  method  of 
shoveling  by  hand.  He  is  also  experimenting  on  a  scraper  worked  by  cable  and 
steam  that  will  place  the  material  directly  in  the  levee  without  resort  to  cars  or  other 
intermediate  appliances. 

As  the  levees  are  forced  back  fi-om  the  higher  ridges  by  caving  banks  and  become 
of  greater  section  and  height,  the  question  of  their  construction  by  machines  of 
greater  magnitude  and  efllcienev  than  the  wheel  scraper  becomes  very  pertinent, 
And  their  use  raises  <)uestions  of  change  in  speritirations— shrinkage,  perhaps  rolling, 
etc. — that  are  very  important.  To  my  knowledge  three  methcxls  besides  the  ordi- 
nary ones  of  teams  and  wheelbarrows  have  been  employed  in  the  construction  of 
levees  on  the  Lower  Mississippi  River.  They  are  by  New  Era  graders,  by  the  machine 
described  above,  and  by  hydraulic  dredges.  The  latter  is  not  feasible  in  this  dis- 
trict, or  indeed  at  any  point  above  the  mouth  of  Red  Kiver,  and'very  few  below  on 
the  Mississippi  River.  Levee  building  by  means  of  hydraulic  dredge  requires  the 
levee  to  be  near  the  river  and  the  material  pumped  suitable  for  construction.  It 
also  requires  timber  obstructions  to  prevent  the  material  from  flowing  off,  and 
insures  the  erection  of  but  a  small  portion  of  the  base  of  the  levee. 

The  New  Era  graders  used  on  the  levee  board  loop  Just  above  Greenville  during 
the  past  season  proved  unsatisfactory,  partly  because  of  the  very  wet  weather  and 
partly  the  very  tough,  lumpy  material  handled.  lYom  two  to  three  graders  were 
used,  each  requiring  16  mules  and  3  men.  Seven  wagons  were  used  per  grader,  each 
wa^on  holding  a  little  over  a  yard  of  earth.  One  driver  was  required  for  each  wagon. 
A  foreman  and  two  or  three  men  to  dress  the  dump  were  also  employed.  Before  the 
eontra<*t  was  completed  an  outfit  of  wheel  scrapers  was  substituted  for  the  graders 
and  wagons. 

Mr.  Andrews,  levee  board  inspector,  estimates  that  the  graders  moved  about  400 
onbic  yards  per  day. 

On  the  St.  Lawrence  Power  Company's  water-power  canal,  near  Massena,  N.  Y.. 
which  was  under  construction  in  1898,  the  New  Era  and  Western  graders  averaged 
600  to  800  cubic  yards  per  ten- hour  day. 

A  scraper  well  a<lapted  to  levee  construction  was  also  used  on  that  work,  and  is 
described  in  Engineering  News,  December  15,  1898.    It  averaged  24  cubic  yards  per 
hour.    The  capacity  of  pan  or  bucket  was  3  cubic  yards.    The  engine  was  12^  by  15 
feet,  and  the  span  of  the  cable  way  between  the  supporting  towers  was  720  feet. 
•  •  •••<»« 

As  before  stated,  with  the  increase  in  height  of  levee  the  introduction  of  modem 
excavating  and  oonveving  machinery,  such  as  was  used  on  the  Chicago  drainage  canal, 
and  is  now  emphiyed  in  other  parts  of  the  country,  is  to  be  expected  in  the  near  future. 
Contractors  are  at  the  present  time  figuring  on  cheaper  methods.  The  steam  shovel, 
cantilever,  inclined  conveyor,  swinging  and  revolving  derrick,  cable  conveyor,  steam 
•craper,  endlew  ahain  aoraper  and  conveyor  can  all  posaibly  be  used  to  advantage 
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in  leyee  oonstmotion  whera  tbe  material  moTed  per  station  and  the  magnitude  of 
the  oon tract  will  warrant  their  adoption. 

New  Uveea  required, — The  new  work  that  will  probably  be  required,  owing  to  the 
caying  of  the  bank|  is  as  follows: 

Gabio  jMdt. 

Biyerton  Loop,  with  banquettes,  stations  1590-1650  (400  L. ) 216, 000 

Baleshed  Loop,  without  banquettes,  stations  8135-^10  (537  L.) 162, 500 

As  before  stated,  it  is  possible  that  one  or  two  short  loops  will  be  reauired  near 
JenkiDS  Landing  (433  L. ),  but  it  is  hoped  that  low  water  will  bring  fiftvorable  changes, 
making  them  nnDecessary. 

Preliminary  lines  have  been  run,  one  east  of  Lake  Bolivar  (417  L.)y  leaving  cot 
CatAsh  Point,  and  one  east  of  Five  Mile  Lake,  leavinc^  out  Arcadia  (558  L.)i  and 
thirty  or  more  valuable  plantations  in  the  lower  end  of  Issaquena  County. 

The  land  thrown  out  would  be  approximately  22  and  30  square  miles,  and  the 
yardage  in  the  new  lines  2,000,000  and  1,500,000,  respectively.  There  is  no  immediate 
need  for  these  lines,  and  changes  in  the  river  majr  make  their  adoption  entirely 
unnecessary  for  some  years  to  come,  but  with  a  continuation  of  the  present  and  past 
action  of  the  river  in  the  vicinity  of  the  Lake  Bolivar  crossing.  Station  3200(434  L.) 
and  Bonth,  and  in  the  Fitlers  to  Shiloh  and  Albemarle  to  Chotard  reaches,  these  short 
lines  seem  to  be  the  only  ultimate  solution  of  the  problem. 

Yonr  project  for  the  expenditure  of  the  $247,000  allotted  by  the  oonunission  for 
levees  in  this  district  for  the  season  of  189^1900  is  in  accordance  with  yoor  state- 
ment, as  follows: 

Below  OreeiivilU. 


Stattons. 


Kind  of  work. 


Cable 
yards. 


Price. 


Cost. 


811-900... 
2lng-3135 
8Ut5-3200, 
8210-^220. 


Banquette.... 
Enlargement  . 
New  leree .... 
Topping 


73,000 
818,000 
163,000 
147,300 


$0.14 
.10 
.12 
.26 


$10,220 

130.880 

19,560 

B6,840 


Beaerred  for  angineerlng,  repairs,  etc. . 


197,500 
49,600 


247,000 


About  15,000  yards  will  have  to  be  added  to  the  above  for  topping  on  the  Eagle 
Lake  line. 

No  work  by  the  Government  above  Greenville  is  contemplated,  the  expectation 
being  that  the  levee  board  will  be  able  to  construct  the  Riverton  Loop  and  snch 
topping  and  enlargement  as  may  be  necessary  to  bring  the  line  to  a  grade  8  ftet 
above  l897  water,  and  construct  such  banquets  as  are  essential,  as  follows: 


Btationa. 


Kind  of  work. 


Cable 
yarda. 


Price. 


Cost. 


0-100 , 

1340-1400., 
1810-1830. 
1870-1980. 
1600-1650. 
2092-2012. 
2880-2900. 
8880-4178., 


Banauette 

:!I!!do;""""IIII!lIl! 

do 

Riverton  Loop 

Topping,  0.5  to  1.5  feet. , 

Topping,  0.5  foot 

Topping,  0.6  to  2  feet... . 


40,000 
80,000 
10,000 
26.000 
215.000 
28,890 
240 
27,884 


$0l16 
.10 
.10 
.10 
.14 
.26 
.26 
.20 


$61000.00 
8,000.00 
1,000.00 
2,600.00 

30,100.00 

7,007.60 

flO.00 

«,888.60 


6S.6OL00 


Other  banquettes  should  be  added,  if  within  the  means  of  the  board.    If  this  levee 
is  enlarged  instead  of  being  topped,  the  approximate  estimate  will  be  as  follows: 

From  Station  0  to  Riverton  Loop, inclusive, as  above...:. • $42^ €00. 00 

Enlargement,  Stations  2092-2612 250,000  cubic  yards. 

Enlargement,  Stations  2880-2900 5,000  cubio  yards. 

Enlargement,  Stations  8930-4168 144, 000  cubic  yards. 

899, 000  onbio  yards,  at  17  cents ..    67, 890.00 

110^480.00 
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Extensive  toppin|^  has  been  done  by  ibe  levee  board  below  Greenville,  as  ebown 
in  the  record  or  their  work;  also  considerable  repairs  and  dike  construction.  The 
topping  is  generally  not  over  2  feet  above  the  1897  water.  In  accordance  with  year 
project  nearly  all  this  topping,  from  Station  8210  to  the  lower  end  of  the  Eagle 
Lake  line,  wul  be  ooverea  by  Government  topping  to  the  3-foot  grade  with  4-foot 
crown. 

The  total  expenditures  by  the  levee  board  during  the  year  ending  May  1  is  given 
by  the  assistant  engineer,  Mr.  Somerville,  as  follows : 

Levee  constrnotion,  inolnding  topping,  not  including  retained  percentage. $108, 718. 23 

High- water  expense,  including  short  loop,  Albemarle 5, 811. 53 

Right  of  way  condemnation,  etc 63,218.28 

Total 177,748.04 

UEPAIRS  AND  TOPPING. 

Repairs  to  wave  wash  were  ma<lS  in  the  district  above  Greenville,  and  a  small 
amount  of  topping  done  by  day  force  below  Greenville.  All  other  work  is  recorded 
in  the  table  of  construction  accompanying  this  report.  Wave- wash  repairs  were 
necessitated  by  the  cutting  of  the  river  slope  of  the  new  enlargement  during  the 
high  water  of  18d8,  and  alno  at  some  points  by  the  rain  wash  on  both  sides*  The 
foUowing  tabl«  gives  the  oost  of  these  repairs,  etc. : 

Ahov€  OreenvilU, 


Btstiaiia. 

Kind  of  work. 

Price 

t«am 

per  day. 

YardB. 

Total 

OOBt.    ^ 

Yards 
per 
team. 

Cost 
pw 
yard. 

249^291 

WavewBsh 

.....QO  •.•■•••■■•. 
I do 

H49 

8.05 

4.26 

4.920 
9,020 

2,138 

$1,091.07 
2,U85.00 

637.60 

20.3 
19.4 

14.2 

Genu, 
22.2 
21 

29.9 

H.  P.  Watkins. 

850-419 

808e-«)4« 

P.P.  Lamb. 
Hngh  Morgan. 

810(M1114 

Twenty-four  stations  were  sodded  at  a  cost  of  $13.75,  or  about  67  cents  per  station. 

Below  GhremviUe, 


Btstions. 

Kind  of  work. 

Price 

team 

per  day. 

Yards. 

Total 

Yards 

per 
barrow. 

Cost 

per 

yard. 

Bemarks. 

887-882 

Topping........ 

Wheel, 
bar. 
rows. 

8,260 

$881.08 

7 

CenU. 
27.4 

f Government  force 
{    to    be  deducted 
I    flram  contract. 

885-889 

Pilling  boles 

ToDDinff... 

880 

This  includes  freight  .bills  and  all  expense. 

This  latter  work  ib  included  in  the  statement  of  oonstrnction  on  regular  contracts* 


WXBD  CUTTING. 

The  weed  cutting  during  the  year  above  Oreenville  was  done  by  Government 
force  and  below  Oreenville  oy  contract.  That  above  Greenville  was  cut  partly  on 
one  side  only,  owing  to  enlargement  contracts  under  oonstrnction,  and  part  on  both 
sides.    Some  new  work  required  no  cutting. 

On  the  entire  line,  from  Stations  0  to  4618,  4,267  stations  were  out,  at  a  cost  of 
$1/468.10,  or  34.4  cents  per  station. 

Below  Greenville  a  contract  was  made  and  the  weeds  cut  from  Stations  2108  to 
5200  (2,748.31  stations),  some  stations  being  omitted,  as  above,  for  30  cents  per  sta- 
tion, or  total  expenditure  of  $824.50. 

In  maintaining  the  levee,  weed  cutting  is  very  essential,  as  it  induces  a  good 
growth  of  grass,  which  adds  greatly  to  the  strength  of  the  slope.  Below  Green- 
ville, on  the  enlargement  under  contract  in  1^98,  the  contractors  were  required  to 
cut  the  weeds  and  sod  on  the  baok  slope,  thus  doing  away  with  the  necessity  of 
•Isaring  that  portion  of  the  Una. 
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HIGH  WATER  1899. 

The  high  wat^^r  of  the  present  year  came  maiDly  from  the  Ohio  and  its  tribntaries, 
the  Upper  MissisHippi,  Missouri,  Arkansas,  and  White  contributing  very  little.  It 
was  generally  more  than  3  feet  below  the  highest  water  and  of  sbort  duration  in 
this  district.  At  Cairo  it  remained  near  the  crest  for  about  sixteen  days,  and  reached 
a  stage  of  46.2.  The  only  high- water  work  necessary  was  sacking  to  prevent  wave 
wash,  the  maintenance  of  sack  and  brush  revetment  at  end  of  dikes,  general  watch- 
ing, and  the  construction  of  two  small  protection  levees,  one  by  the  Oovemmeut  and 
one  by  the  levee  board. 

The  levee  board  paid  for  all  high-water  labor  except  on  the  protection  loop  at 
Shtloh  Lauding,  the  Government  furnishing  the  materials,  sacks,  lumber,  etc.  Where 
the  Government  had  inspectors  and  rodmen  employed  they  superintended  the  high- 
water  operations. 

The  district  was  divided  as  follows : 

Coahoma  County  line  to  Kutaw,  under  supervision  of  levee  board. 

Eutaw  to  Greenville,  under  supervision  of  Government;  J.  D.  Van  Meter,  inspector. 

Greenville  to  Station  2300,  under  supervision  of  Government;  A.  M.  Todd  and 
J.  S.  Allen,  inspectors. 

Stations  2300  to  3980,  Fitlers,  under  supervision  of  levee  board. 

Station  3980,  Fitlers,  to  Station  4400,  Arcadia,  under  supervision  of  Government; 
G.  G.  Smith,  inspector. 

Stations  4400  to  5400,  under  supervision  of  levee  board. 

Witli  the  exception  of  the  Long  wood  front,  where  the  front  slope  of  the  levee  was 
very  steep,  on  the  levee  under  Government  supervision  practically  no  high-water 
work  proper  was  done  and  little  or  no  material,  sacks,  etc.,  used. 

The  accompanying  table  gives  the  materials  used  and  the  cost  of  high- water  work 
obtained  from  the  levee  board  officials. 

The  revetment  at  end  of  dikes  above  Greenville,  placed  by  the  levee  board,  though 
not  subjected  to  a  great  current,  as  would  have  been  the  case  with  the  water  3  feet 
higher,  proved  very  substantial  and  effective.  They  were  constructed  in  the  usual 
manner  of  a  layer  of  brush  covered  with  sacks  filled  with  earth. 

As  the  new  loops  at  Hays  Landing  and  Albemarle  (the  latter  under  construction 
by  the  levee  board)  had  not  been  completed  before  the  high -water  season,  it  became 
necessary  to  construct  temporary  ones,  on  which  to  fight  a  high  water  if  one  came. 
Two  were  put  up,  one  by  the  Government  Just  above  Shiloh  and  one  by  the  levee 
board  at  Albemarle.    These  were  completed  before  the  water  came  over  the  bank. 

The  caving  continued  at  Shiloh  during  high  water,  threatening  the  line  below  the 
protection  loop  constructed  before  the  rise,  necessitating  an  extension  of  the  first 
loop.  A  sketch '  showing  the  bank  line  before  active  caving  began  and  at  the  pres- 
ent time  accompanies  this  report.  The  conditions  were  very  unfavorable;  the  water 
against  the  front  levee  and  a  pond  of  seep  water  behind. 

The  first  temporary  loop  was  completed  about  March  25  and  from  that  date  until 
April  13  the  caving  was  not  alarming ;  indeed,  rather  the  reverse,  insuring,  I  thought^ 
the  permanence  of  the  front  line  during  the  high  water. 

April  13,  however,  the  caving  became  very  active,  and  as  the  center  of  the  front 
levee  was  but  about  300  feet  distant  at  the  nearest  point  and  the  bank  caving  from  25 
to  30  feet  in  a  day  I  deemed  it  advisable  to  construct  another  loop,  in  spite  of  the  great 
difficulty,  and  obtained  your  approval  for  the  same. 

April  14,  Mr.  Robert  Johnson's  (subcontractor)  force  of  teams  was  employed  at  $4 
per  day  including  all  labor  and  work  commenced  with  51  teams.  Thirty-five  drag 
scrapers  were  used  at  first,  but  afterwards  they  were  given*  up  and  wheel  scrapers 
employed,  dry  material  being  carried  from  the  old  levee  on  to  the  new.  An  average 
of  84  teams  and  over  161  wheelbarrow  men  were  used  per  day.  The  entire  number 
of  laborers  being  about  300  per  day  and  the  levee  containing  about  17,900  cubic 
yards,  practically  finished  April  22.  A  levee  of  small  section  on  which  a  high- water 
fight  could  have  been  made  was  up  at  10  o'clock  on  the  night  of  the  19th,  or  five 
days  after  beginning  active  operations.  This  was  raised  and  enlarged  to  a  section 
between  9  and  10  feet  in  height,  with  about  7-foot  crown  and  slopes  averaging  about 
2^  to  1.  In  course  of  construction  much  ditching  had  to  be  resorted  to  in  order  to 
drain  off  the  seep  water.  The  planters  in  the  neighborhood  cooperated  promptly  at 
my  request  by  requiring  their  farm  hands  to  man  the  wheelbarrows,  ana  their  man- 
agers to  act  as  foremen.  Permission  was  obtained  from  the  governor  by  Mr.  L.  C. 
Dulaney  to  use  the  convicts  employed  on  Dulaney's  plantation  in  the  emergency. 
Seventy-five  men  were  procured.    The  convict  force  was  paid  by  the  levee  board. 

A  quarter  boat  and  two  barges  were  used  and  about  60  laborers  from  Greenville 
employed  in  addition  to  the  others  mentioned.  The  laborers  subsisted  were  paid  $1 
per  day ;  those  subsisting  themselves;  $1.25.  Subsistence  cost  23.4  cents  raw  and 
31.6  cents  served. 


i  Omitted. 
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The  farm  laborers  and  their  bosses  did  remarkably  faithftil  and  efflcieDt  work. 
The  convicts  made  a  mach  poorer  shoeing. 

The  following  statement  gives  the  details  of  the  work,  cost,  etc.  Inspector  G.  G. 
Smithy  and  his  assintants,  C.  J.  Cuney,  George  Stephany,  and  M.  J.  Ptloher  deserve 
special  commendation  for  their  untiring  energy  and  laithfulness  day  and  night  in 
conducting  these  high-water  operations  nnder  the  most  trying  and  diJfflcalt  condi- 
tions, with  unorganized  and  unskilled  labor: 

Statement  showing  coat  of  high^waier protection  loop  at  Shiloh  Landing,  Miee,,  April,  2899. 

Team  hire  paid  Robert  John  sen $3,328.00 

Team  hire  paid  Shippey  &  Kilpatrick 36.00 

Payrolls,  including  all  labor,  etc 2,145.76 

Cost  of  subsistence  on  quarter  boat : 225.61 

Cost  of  supplies  on  quarter  boat 22.29 

Lumber  received,  34,188  feet  B.  M.,  worth $458.89 

Lumber  returned,  33,228  feet  B.  M.,  worth 445.93 

Lumber  need •• 12.96 

Cost  of  towing 223.70 

Total 5,994.32 

Contents  of  levee,  17,901  cubic  yards;  cost  per  yard,  not  including  convict  force, 
30  cents. 

The  convict  force  furnished  by  the  levee  board  that  worked  amounted  to  164  days' 
labor,  which  should  not  cost  over  $400.  Bills  for  the  latter  have  not  yet  been  sub- 
mitted to  the  levee  board. 

Details  of  cost  of  team  and  barrow  work,  not  including  subsistence,  transporta- 
tion or  other  expenses,  are  as  follows: 

Team  work. 

Per  cent  of  work  done 53 

Total  yards  moved  by  teams 9, 545 

Total  number  of  teams 841 

Total  cost  of  teams,  at  $4 $3,364 

Cubic  yards  per  team 11.34 

Cost  per  yard,  cents 85.24 

This  includes  all  teams  on  work ;  those  handling  brush,  barrows,  planks,  eto« 

Wheelbarrow  work. 

[Inolnding  oonvicts.] 

Per  cent  of  work  done 47 

Total  yards  moved  by  barrows 8,356 

Tot&l  number  of  barrows 1,292 

Total  cost  of  barrow  8  at  $1.25 $1,615 

Cubic  yards  per  barrow 6.46 

Cost  per  yard,  cents 19.38 

Convicts — 

Total  yards  moved  by  convicts 1,386 

Total  number  of  convicts 300 

Cubic  yards  per  convict 4.62 

.    8SBPAOE  OBSERVATIOKS. 

Before  the  high  water  subsided  the  levee  was  examined  carefully  throughout  the 
entire  district  for  the  purpose  of  ob.serving  the  effect  of  the  water  on  the  material  of 
the  levee  proper  and  the  land  directly  behind  it,  with  the  result  shown  in  the  accom- 
panying table.  ^  It  may  be  briefly  stated  that  the  water  was  too  low  and  of  too  short 
duration  to  produce  much  effect^  on  the  embankment  or  the  foundation.  Generally 
speaking,  there  was  no  seepage  on  the  back  of  the  levee,  but  the  ground  was  satu- 
rated in  most  places,  as  it  generally  is,  for  distances  varying  with  the  local  conditions, 
material,  drainage,  etc.  The  information  gained  can  be  of  little  value  in  determine 
ing  what  the  section  will  be  subjected  to  in  a  really  high  water  and  what  the  effect 
wnl  be. 

It  has  been  snggested  that  the  specifications  be  modified  so  that  oontraotorg  would 
be  compensated  for  all  ditching  at  the  cost  per  yard  bid  on  the  embankment;  this 

lOmitted. 
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I  think  is  very  deHirable.  The  eTigineer  should  have  the  anthority  to  require  the 
contractor  to  rnt  Muh  ditches  as  he  deemed  necesaary,  paying  htm  as  stated.  Under 
the  preNent  regulation  ninch  trouble  is  experienced  by  the  contractors  refusing  to  do 
necessary  drninage  because  of  the  extra  cost  that  they  had  not  calculated  on  in 
submitting  bids. 

I  desire  to  reiterate  what  I  have  urged  in  other  reports,  i.  e.,  the  prevention  of 
damage  done  by  using  the  top  of  the  levee  as  a  road.  The  recent  survey  above 
Greenville  shows  numercmB  places  where  the  crown  has  been  cut  down  over  a  foot 
in  a  short  time,  at  one  place  by  hanling  logs  on  the  levee,  and  at  others  by  riding 
and  driving  on  it. 

Lines  of  posts  have  been  placed  across  the  levee  by  the  Government  during  the 
year  at  intervals  of  about  a  half  a  mile,  and  the  ievee  board  officials  have  promised 
to  have  those  driving  on  the  levee  arrested  and  prosecuted,  all  to  no  effect.  The 
posts  in  many  places  are  cut  off  or  pulled  up,  and  the  people  using  the  levee  as  a 
roadway  are  not  prosecuted.  Refusal  by  the  Government  to  spend  money  in  the 
couHtructlon  of  levees  unless  their  maintenance  unimpaired  by  wagon  travel  la 
guaranteed  would  probably  cure  this  evil. 

The  money  expended  during  the  year  is  shown  in  the  accompanying  statement.^ 
The  totals  are  as  follows : 


Cost. 


Pereent. 


Cost  of  ooDStriiction 

MMiiit<-naiic«  and  rep^iln 

BngiDeeriDg,  inspvctiun,  etc., 

Total  ooftt 


$354,245.10 
19.974  39 
23.U84.tl3 


398,204.12 


This  includes  $743.90,  charged  to  the  district  by  Mr.  Hider  for  steamboat  inspeo- 
tioti  trips  duriii^r  the  year. 

New  repairn, — The  loss  to  new  levees  by  wave  wash  and  preventing  the  growth  of 
sod  during  the  high  water  will  be  replaced  by  the  contractor  or  hired  force  during 
the  coming  neason.  It  is  impossible  to  state  the  exact  extent  of  this  work  until  the 
water  falls  farther. 

Mir/rv  of  leree  above  Greenville, — The  levee  from  the  Coahoma  County  line  has  been 
remeasiire<l  in  the  last  two  months  and  iron  stakes  and  red  stakes  set.  All  benches 
have  been  tested  and  elevations  of  iron  stakes  and  top  of  levee  obtained. 

Also,  cross  sections  every  500  feet  have  been  noted  und  notes  of  topography  and 
draiiiajse  secured  for  use  in  estimating  futore  enlargement  and  new  work.  The  total 
cost  of  the  work  was  as  follows: 

Survey,  atationa  .0  to  42S5  above  Greenville. 

Party  February  20  to  April  24,  payroll $408.69 

Team 186.00 

Traveling  expenses  of  recorder  and  rodninn 122.95 

Cost  of  new  iron  bench  marks 96.00 

Freight  b'ils  on  team,  etc 7.50 

Total 821.14 

Owing  to  the  high  water  it  was  impossible  to  measure  some  of  the  sections  on  the 
river  side.  Tliese  measurements  will  be  made  at  a  probable  additional  oost  of  about 
$130,  making  the  total  cost  about  $ti50. 

llie  levee  measured  was  81  miles  in  length,  making  the  cost  per  mile  to  date  about 
$10.  More  than  60  per  cent  of  this  cost  was  chargeable  to  locating  the  iron  benches, 
etc.,  and  the  delay  caused  by  their  placing. 

From  the  n<ites  obtained  on  this  survey  a  profile  is  being  made  which  will  show 
all  intormation  pert^aining  to  the  levee  at  the  present  time. 

A  map,  giving  new  enumeration,  will  be  submitted  as  soon  as  the  profile  is  com- 
pleted. 

This  report  is  accompanied  by  the  following  statements  and  drawings: 

Statement  of  details  of  construction  during  the  year. 

Statement  of  seepage  during  high  water.^ 

Statement  of  expenditures.^ 

Statement  of  raiufalL 


1  Omitted. 
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Statement  of  levee  board  constmotion  and  expenditures* 
Map  showing  backwater  at  lower  end  of  district.^ 
Map  showing  change  in  bank  line  at  Shiloh.^ 
Profile  of  high-water  grade.' 
Drawing  of  hoisting  machine  used  at  Longwood.> 

In  accordance  with  yonr  verbal  instructions  the  map  of  the  district  showing  the 
chiuigeB  in  alignment,  new  lines,  etc.,  is  omitted. 
Yonrsi  respectfully, 

H.  St.  L.  Copp^b, 
AstUiant  Engineer. 
Capt.  H.  C.  NswGOMEB. 

Corpe  of  Engineers,  U.  8.  Ji. 


BainfM  at  OreenviUe,  Mies.,  from  January,  1886,  io  April,  1899,  ineinHve. 


1886. 


1887. 


1890. 


1891. 


1892. 


1898. 


Inehea. 
7.80 
6.51 
6.69 
4.70 
1.20 
4.81 
2.80 
2.99 
2.98 
2.31 
0.89 
2.97 


Inchet. 
8.02 
4.41 
2.74 
1.90 
8.13 
4.28 
6.82 
2.20 
8.01 
8.70 
.97 
8.04 


Inehet, 
0.11 
2.41 
9.88 
1.05 
4.54 
8.95 
2.28 
10.30 
2.09 
LOl 
8.80 
8.89 


InehM, 
4.89 
2.71 
1.85 
2.60 
4.03 
7.09 
4.60 
L86 
4.06 
.40 
6.92 
1.05 


Ineheg, 
4.98 
0.80 
0.08 
11.01 
4.67 
2.81 
2.28 
2.09 
4.94 
2.79 
1.48 
8.94 


Inehes. 
3.79 
8.38 
4.48 
2.24 
8.42 
8.02 
12.32 
2.44 
1.64 
.80 
6.40 
8.40 


Inehe§, 
5.59 
8.60 
8.91 
9.74 
2.93 
2.54 
0.25 
3.60 
0.90 
.80 
2.44 
6.54 


Inehst. 
4.03 
6.27 
2.70 
6.69 
7.39 
6.59 
2.33 
2.87 
2.67 
.84 
0.34 
1.87 


60.15 


42.87 


68.29 


40.96 


53.37 


51.24 


57.80 


48.60 


1894. 


1895. 


1886. 


18ir7. 


Meaiil2 
years. 


1898. 


1899. 


Jaanary.... 
February  .. 

March 

April 

May 

Jane 

July 

August  — 
September . 
October.... 
November.. 
December., 

Total. 


Inches. 

7.28 

8.18 

8.98 

4.08 

.67 

.83 

6.15 

6.88 

1-77 

1.86 

.34 

4.24 


InchsB. 
6.33 
1.26 
7.37 
1.70 
1.88 
11.28 
4.61 
6.02 
.32 
L32 
8.72 
3.57 


Inehea. 

2.59 

4.93 

7.77 

2.30 

.92 

.92 

1.26 

1.44 

.71 

2.89 

6.68 


Inches. 
4.50 
4.21 
11.87 
1.07 
6.19 
1.09 
4.43 
2.72 
.02 
1.75 
8.67 
9.12 


Inches. 
5.18 
4.85 
6.10 
4.14 
8.36 
4.02 
4.74 
8.66 
2.68 
1.68 
8.89 
8.91 


Inehes. 
8.88 
8.05 
3.13 
4.18 
8.28 
2.40 
1.69 
7.95 
6.75 
6.03 
4.68 
1.49 


Inches. 
5.38 
4.41 
5.44 
2.24 


42.61 


48.87 


81.64 


51.04 


47.66 


62.01 


» Omitted. 
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LevMwarkin  Low^r  Yomo^ Levee diitrietf  Majf  1, 1898,  te  Maf  1, 1899. 

[H.sTCiilargwnent %  B.=BMiqnettei  V-saJfew. 


a  407  wheelbarrows ;  average,  7  onbio  yards.  e  12,480  eablo  yards  mored  by  wheelbarrows. 

h  6,901  cable  yards  moved  by  machine  and  cars.       d  092  cable  yards  moved  by  wheelbarrows. 

Respectfully  sabmitted. 

H.  St.  L.  Copp^  Aseielai^t  Enginett. 
Gbbsmvuxb,  Mi00.,  May  1, 1899. 
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Table  showing  levee  oomtrueUon  hy  the  Miseiseippi  State  levee  hoara  Mag  1, 1898,  to  May 

1,1899. 


BtiKtioiia. 

Milee 
below 
Cairo. 

Cable 
yards  in 

Cable 

yards  in 

place. 

Price  per 
onbfe 
yard. 

Team 

price  per 

day. 

Extras 
paid. 

Total  ex- 
pended. 

500 

878  L. 

400  L. 
408  L. 
405  L. 
431  L. 
436  L. 
478  L. 

}470L. 

470  L. 
514  L. 

|530L. 

635  L. 
545  L. 

567  L. 

8,930 
22,318 

"'82,' 260' 
25,405 

1,817 
200,004 

81,000 

13,811 
8,700 

4,520 

25,150 

25,000 
1  131,850 
156,535 
161,340 
76,713 

8,080 
22,818 

6,160 
10.295 
25,495 

1,817 
200,004 

28,484 

18,811 
8,700 

4,520 

25,150 
4,166 
26,312 
85,686 
124, 396 
76,718 

Omtt, 

14.00 

'♦12."  00* 

$622.45 

1585 

14 
11.6 
14.8 
17 

8,135.82 
606.27 

1870-1900  

2066-2200           .          

2,845.30 

4,334.16 

863.40 

2042     

3501-3503  

4.00 



i4K5-4545  

13.44 
21.97 
9.4 

26,880.58 

4574-4581  

188.75 
893.19 

6,479.68 

4591-4617  

4581-4591              

1, 298. 28 

2102-2150  

4.00 
4.00 
4.00 

936.00 

2735-2742 

2794-2813    

1,620.00 

2873-2001    

3000-3300                

11,824.00 
478.06 

3500-8550 

18.5 
12 
15 
15.4 

2.683.82 

4750-4890 

10,924.97 

16. 274. 40 

Protectioii  loop  at  Albemarle. 

4.00 

19,ll&22 

Total • 

670,961 

593.94 

108,124.20 

Sigh-water  expenditures. 

Labor,  material,  eto $3,943.88 

Topping  stations  3700-4000 1,008.00 

Topping  stations  4250-4350 390.00 

Extension  of  protection  loop  at  Albemarle 459.65 


Total 5,801.53 

BespeotfuUy  submitted. 

Gbrbmvillb,  Miss.,  May  1, 1899. 


H.  St.  L.  CopptSy  Assistant  Engineer* 


BBPOBT  OF  MR.  S.  O.  TOLLINOBB,  ASSISTAHT  EKOINBBB. 

Grbbnyillb,  Miss.,  May  1, 1899, 
CAPTAnr:  I  bare  the  honor  to  snbmit  the  following  report  of  operations  in  the 
Upper  Tensas  Levee  district,  from  May  1, 1898,  to  May  1, 1899: 

In  accordance  with  instructions  contained  in  your  circular  letter  of  August  10, 
1898, 1  relieved  Assistaut  Engineer  W.  S.  Brown  of  the  Upper  Tensas  Levee  district 
in  Louisiana  September  1,  1898,  thereby  assumiug  charge  of  the  entire  district. 
This  reorganization  was  believed  to  be  more  efficient  and  economical  for  the  admin- 
istration of  the  public  service. 

This  report  covers  the  Tensas  Basin  in  Louisiana  for  the  period  from  the  annual 
report  of  May  1,  1898,  to  September  1, 1898,  under  the  direction  of  W.  S.  Brown, 
assistant  engineer. 

UPPBR  TBNSAS  LBYBB  DISTBICT  (402  TO  606  MILB8  BELOW  CAIRO). 

This  district  extends  from  Red  Fork,  on  the  Arkansas  River,  to  a  point  in  Louisi- 
ana opposite  Warren  ton.  Miss.  There  is  a  continuous  line  about  172.2  miles  long, 
extending  from  Costello's  gin,  on  Amos  Bayou,  along  that  bayou  and  Cvpress  Creek 
to  the  Mississippi  River  (13  miles),  and  thence  along  that  river  to  the  lower  end  of 
the  district  (159.2  miles). 

The  district  is  partially  protected  from  overflow  from  the  Arkansas  River  by  a 
levee  running  along  that  river  from  near  Pine  Bluff  to  the  foot  of  Lake  Jefferson. 
From  Pine  Bluff  to  Red  Fork  the  line  is  of  comparatively  weak  section,  built  and 
maintained  by  local  authorities  and  railroad  interests.  From  Red  Fork  to  the  foot 
of  Lake  Jefferson  (12.4  miles)  the  line  was  built  in  1894-1896  by  the  United  States 
with  the  standard  section  of  8-foot  crown  and  slopes  of  1  on  3,  without  bainqnette. 

The  totul  yardaffe  in  this  district  May  1,  1898,  was  about  24,042,150  oubic  yards 
the  United  States  Baring  built  about  16,800,197  cubio  yards. 
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Darinff  the  past  year  there  has  been  added  to  tbe  line  aboat  1.456,590  cable  yards, 

Said  for  by  the  United  States,  and  aboat  617,082  cabio  yards  paid  for  by  the  Tenaas 
AHin  and  Fifth  Loaisiana  distriote  and  State  of  Loaisiana. 

The  length  of  line  thrown  oat  by  the  constraction  of  the  new  loope  was  alioai 
9,400  feet,  containing  about  236,059  cabio  yards. 

Tabalated  statements  of  ezpenditares  and  work  done  by  the  United  States  accom- 
pany this  report. 

At  the  close  of  the  annual  report  of  1898r  the  following  work  was  under  eontraot 
for  constraction,  the  established  grade  being  3  feet  above  the  high  water  of  1897: 


In  Arkansas: 
Stations   180-  230,  425  R.  (complete). 
Stations   420-  484,  427  R.  (incomplete). 
Stations   630-  660,  430  R.  (incomplete). 
Stations  1080-1200,  441  R.  (incomplete). 
Stations  1490-1510,  449  R.  (complete). 
Stations  1740-1780,  452  R.  (complete). 
Stations  1810-1941,  466  R.  (incomplete). 
Stations  3160-3185,  496  R.  (incomplete). 


In  Loaisiaoa: 
Stations  0-  256,  520  R.  (complete.) 
Stotions  3428-3550,  583  R.  (incomplete). 
Stations  4432-4452,  603  R.  (complete). 
Stations  4452-4472,  603  R.  (complete). 
Stations  4472-4492,  604  R.  (complete). 
Stations  4492-4507,  604  R.  (complete). 
Stations  4540^4551,  605  R.  (complete). 


SlatUms  1810-1941  (466  i^.).— This  work  was  poorly  managed  from  the  beginning, 
tbe  contractor  grossly  failing  to  comply  with  the  terms  of  the  contract.  The  work 
was  relet  to  Mr.  Ben  Talley  at  22  cents  per  cnbic  yard,  being  an  advance  of  6  cents 
per  cubic  yard  on  the  contract  price,  thus  taking  up  about  the  retained  percentage. 
The  repeated  heavy  rains  and  rising  river  made  it  necessary  for  Mr.  Talley  to  sus- 
pend work  in  February,  1899. 

Contracts  Stations  4432-4452,4452-4472,4472-4492,  and  4492  to  4507  dosing  Biggs 
Crevasse,  have  all  been  completed. 

The  records  of  the  Weather  Bureau  at  this  station  (Greenville)  give  an  exceeslTe 
number  of  rainy  days,  which  were  generally  distributed  throughout  the  fiscal  year. 
The  mean  rainfall  in  August  was  7.9  inches,  and  from  that  time  on  till  March  was 
never  less  than  4^  inches,  except  in  December.  The  number  of  actual  rainy  days 
being  100,  add  to  this  75  days  to  cover  time  lost  waiting  for  work  to  dry  out  suffi- 
ciently to  resume  operations,  which  will  give  nearly  half  the  year  as  being  lost 
ThiH  shows  a  condition  which  is  almost  unprecedentt-d  in  the  history  of  levee  build- 
ing, and  together  with  the  time  lost  by  quarantine  in  the  early  fall  of  1898,  was  the 
cause  of  contractors,  almost  without  exception,  being  behind  in  closing  up  their 
work,  and  in  the  majority  of  instances  losing  money.  Ample  credit  should  be  given, 
to  nearly  every  contractor  in  the  district  for  excessive  effort  in  the  way  of  drainage 
and  other  work  necessary  to  overcome  the  conditions,  which  efforts  were  in  many 
instances  of  no  avail.  This  extra  effort  and  expense  on  the  part  of  the  contractors 
had  led  to  a  number  of  the  contracts  being  extended  from  time  to  time.  An  exac- 
tion of  the  completion  of  the  work  within  the  time  first  set  would  have  been  ruinons 
to  them,  and  in  the  nature  of  demanding;  what  was  nearly,  if  not  entirely,  impossible. 

The  contracts  from  Stations  4507  to  4540  and  4551  to  4570  (Lionisiana),  which  were 
awarded  to  the  J.  S.  McTighe  B.  C.  &  1. 1.  Co.,  have  had  no  work  done  on  them  by  the 
contractors  owing  to  the  fact  that  nearly  the  whole  time  since  the  letting  the  sur- 
face has  been  thoroughly  saturated  and  the  deep  and  wide  borrow  pits  iilled  with 
water.  The  contract  time  has  expired  on  this  work.  The  work  from  Stations  4551 
to  4570  has  since  been  topped  to  a  ^rade  3  feet  above  high  water  of  1897  by  J.  T. 
McClellan  under  informal  contract  with  the  United  States.  Contract  Stations  4507- 
4540  was  partially  topped.  This  work  was  done  under  adverse  conditions,  and  as 
the  river  had  been  stationary  with  favorable  conditions  for  an  early  fall  it  was  sns- 
*  pended  on  April  22. 

On  the  contract  of  Arnold,  DeGaris  &  Co.  Stations  4540-4551  (605  R.),  part  of  the 
levee  slope  during  high  water  of  1898  slid  partly  away  from  the  orown  on  each  side. 
This  happened  at  the  maximum  rise  of  1898,  and  as  a  sudden  decline  set  in  work 
was  suspended,  and  after  being  allowed  to  dry  out  work  was  recommenced  fast 
prior  to  hi^^h  water  of  1899,  and  the  levee  finished  up  to  about  net  grade.  The 
same  section  then  slid  out  as  before.  Following  this,  permission  was  asked  to 
relieve  the  contractor  of  this  work.  This  has  been  done  with  your  consent.  I  am 
satisfied  that  the  work  can  be  made  to  stand  if  done  during  a  dry  season  and  ample 
time  allowed  for  the  work  to  settle  before  another  high  water,  without  greater 
expense  than  the  original  contract  price. 

Bid$  opened  July  6, 189S. 


In  Arksusas  * 
Stations  1780-1810,  466  R.  (Incomplete). 
Stations  1942-2047,  468  R.  (incomplete). 
Stations  3400-3500,  505  R.  (incomplete). 
Stations  3500-3600,  506  R.  (incomplete). 
Stotions  S600n8700, 508  R.  (incomplete). 


In  Louisiana: 
Stations  2411-2500.  062  R.  (Incomplete). 
Stations  2810-2931,  574  R.  (incomplete). 
Stations  2931-3031,  676  R.  (incomplete). 
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Bids  opmed  August  18, 1898* 


In  Arkansas: 
StatioDS  34-  43,  426  B. 
Stations  520-  605,  429  R. 
Stations  605-  630,  430  B. 
Stations  710-  750,  432  R. 
Stations  1200-1240,  442  R. 
Stations  1730-1740,  451  R. 
Stations  2740-2850,  490  R. 
Stations  2850-3065,  494  R. 
Stations  3185-3400,  496  R. 
Stations  3700-37«i0,  509  R. 
Stations  3100-3160,  494  R. 


(complete). 

(incomplete). 

(incomplete). 

(complete). 

^Incomplete). 

(complete). 

(incomplete). 

(complete). 

^complete). 

(complete). 

(incomplete). 


In  Lonisana: 
Stations  2500-2601,  564 
Stations  3031-3118,  577 
Stations  3118-3197,  597 
Stations  8197-3277,  580 
Stations  3277-3310,  579 
Stations  3310-3328, 582 


B.  (incomplete). 
R.  (incomplete). 
R.  (incomplete). 
R.  (incomplete). 
R.  ?compIete). 
R.  (incomplete) 


The  incomplete  work  on  the  above  contracts  was  topped  by  the  contractor  or  at 
his  expense  by  the  Government  in  advance  of  the  hieh  water. 

The  following  bids  were  opened  on  the  respective  dates  given  below: 
In  Arkansas 

Stations  150-214,  405  R.  (complete),  October  15, 1898. 
Stations  680-710,  431  R.  (complete),  November  11,  1898. 
Stations  906-931,  438  R.  (incomplete),  November  9,  1898. 
Stations  1240-1490,  444  R.  (complete),  October  15,  1898. 
Stations  1826-1831,  466  R.  (complete),  August  26, 1898. 
Stations  655-688,  Red  Fork  extension  (not  begun),  Jannary  16, 1899. 
StaiianB  906-9S1  {438  i?.).— The  onlv  obtainable  earth,  except  at  prohibitory  cost,  is 
on  river  side  of  the  levee.    The  bank  at  this  point  is  very  low  and  earth  can  not  be 
had  unless  the  river  is  below  the  one-half  stage.    This  work  will  be  completed  in 
the  late  fall,  the  contracts  having  been  extended.    This  work  is  being  paid  for 
iointly  by  the  United  States,  the  Desha  Levee  board,  and  the  Tensas  Basin  Levee 
board. 

Red  Fork  extension,— At  a  joint  meeting  of  the  Red  Fork,  Desha,  Chicot,  and  Ten- 
sas levee  boards,  they  set  aside  and  placed  to  yonr  order  the  sum  of  $11,000  for  the 
extension  of  the  Arkansas  River  Levee  from  station  655  to  station  588. 

Of  this  sum  the  Desha  County  board  paid  one-eleventh,  the  Red  Fork  board  two- 
elevenths,  the  Chicot  connty  board  three-elevenths,  and  the  Tensas  Basin  board 
live  elevenths. 

High  water  of  1899.— The  high  water  of  this  season  was  not  of  a  sufficient  magni- 
tude to  cause  anxiety  at  any  point  along  the  entire  line.  Very  little  expense  was 
incurred  on  its  account,  and  that  only  as  a  precautionary  measare  in  case  of  danger 
increasing  to  any  gieat  extent.  The  greater  part  of  tbe  expense  incurred  was  on 
Reed  Levee  and  was  borne  by  the  Fifth  Louisiana  Levee  district. 

The  United  States  Government  furnished  quarter  boats  and  barges  to  quarter  the 
labor  and  transport  material.    The  quarter  boats  were  used,  but  the  barges  were 
not. 
The  maximum  gauge  readings  are  give  for  1897, 1898,  and  1899. 


1897. 

1898. 

1899. 

0»ir» 

61.  «2 

51.75 

51.9 

46.76 

44.54 

62.48 

49.78 
49.11 
61.18 
48.15 
44.86 
40.4 

40.  S 

Helena 

ArkanaasCity '.. 

Greenville...!: 

46.8 
48.6 
48 

liake  Providence. ••.... 

4L7 

Vicksbnrg  ....,....,,^,-, -,,.,..,■,, r.^«-T--r.---r - . ...... 

47.8 

There  is  always  a  more  or  less  uncertain  feeling  of  anxiety  when  the  river  has 
reached  a  fairly  full  stage  from  Pittsburg  to  Vicksburg.  It  being  usually  the 
breaking  up  of  the  winter  season,  and  the  probability  of  heavy  rains  over  the  entire 
country  drained  by  its  tributaries,  makes  it  incumbent  upon  those  who  have  the 
levees  in  hand  to  pVovide  for  an  emergency  even  before  it  is  imminent.  This,  when 
done  before  actnal  danger  is  at  hand,  when  compared  with  the  cost  of  emergency 
work  with  the  flood  high  up  on  the  levees,  is  very  moderate.  To  defer  snch  expend- 
itures would  be  entirely  contrary  to  sound  practice. 

Fortunately  these  emergency  expenditures  were  very  light  in  the  Upper  Tensas 
Levee  district  this  season,  and  were  paid  for  by  local  boards  in  most  instances. 

Seepage. — In  accordance  with  instructions  contained  in  yonr  letter  of  April  1, 1 
have  caused  observations  to  be  made  to  determine  when  it  appears  in  the  back  slope 
of  the  levee  and  in  the  natural  surface  beyond.    The  seepy  stations  are  tabulated. 
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The  distance  from  the  levee  ranged  from  a  few  feet  to  3,000  feet.  Snoh  observations 
are  very  unsatisfactory,  and  the  information  acquired  is  not  applicable  to  any  pur- 
pose except  in  the  immediate  locality.  Seep  water  has  been  Known  to  make  its 
appearance  on  the  top  of  knolls,  or  ridges,  and  the  low  ground  immediately  around 
to  remain  perfectly  dry.  The  amount  of  seep  water  and  the  distance  that  it  may 
appear  depends  on  the  hydrostatic  pressure  and  on  the  composition  and  formation 
of  the  substrata,  \yhile  the  seepage  has  been  very  general,  it  has  been  confined 
neai'ly  entirely  to  the  natural  surface.  In  some  localities  the  seepaj^e  was  said  to  be 
worse  this  season  than  in  either  181i7  or  1898,  though  the  hydrostatic  pressure  was 
much  less.  This  is  thought  by  some  to  be  due  to  the  fact  that  the  flood  carried 
little  sediment  as  compared  with  the  two  previous  floods,  and  the  saturated  condi- 
tion of  the  ground  from  frequent  rains  generally  distributed  throughout  the  season. 
It  is  noticeable  that  a  flood  out  of  the  Arkausas  River,  which  is  usually  heavily 
charged  with  sediment,  will  not  produce  seepage  to  the  extent  that  comparatively 
clean  wat^r  like  this  season's  did.  The  seep  water  this  season  covered  nearly  every 
foot  of  ground  from  1  mile  below  Red  Fork  to  the  foot  of  Lake  Jefferson,  from  the 
base  of  the  levee  to  3,000  feet  out.  There  was  only  a  moderate  head  of  water  against 
the  levee,  from  3  to  6  feet.  This  area  had  pretty  generally  distributed  on  it  thou- 
sands of  crayfish  holes,  their  mud  mounds  appearing  above  the  surface.  While  this 
feature  is  worth  noting,  I  do  not  attach  any  special  importance  to  it. 

High-water  protoofton.— Organization  for  high- water  protection  was  begun  by  put- 
ting on  inspectors  who  covered  the  line  every  day.  The  object  of  this  was  to  detect 
leaks  that  might  develop  from  burrowing  animals  or  from  decayed  logs  or  roots  in 
the  old  defective  levees.  This  expense  was  generally  borne  by  the  locu  boards,  the 
Government  supplying  material.  The  Government  had  authorized  the  use  of  mate- 
rial and  tools  on  hand  for  That  purpose.  The  plan  was  one  of  cooperation,  the  local 
boards  recognizing  the  fact  that  it  was  best  to  employ  men  having  experience  and 
in  every  way  well  qualified  for  their  work. 

Flood  area.— The  area  covered  by  the  flood  of  1899  is  small  compared  with  1897 
and  1898.  The  flood  water  passed  between  Red  Fork  and  Amos  Bayou  levees  at  two 
points,  the  first  being  at  Malpus  Ditch,  which  is  about  3  miles  above  Costello's  Gin, 
the  volume  being  72  teet  wide,  with  an  average  depth  of  4  feet;  the  second  point 
being  at  what  is  known  as  the  Newman  Slough,  which  is  4  miles  above  Costello's 
Gin.  The  volume  at  this  point  was  110  feet  wide,  and  maximum  depth  10  feet.  The 
discharge  through  these  two  openings  was  carefully  measured,  and  found  to  be  2,400 
cubic  feet  per  second.  The  water  passing  into  Amos  Bayou  this  year  did  mtt  put  it 
out  of  its  banks.  The  low  swamps  flooded  to  some  extent,  but  none  of  the  cultivated 
land  lying  south  of  Costello's  Gin  was  inundated.  Boggy  Bayou  Lake,  back  of 
Arkansas  City,  rose  about  3  feet,  putting  it  within  about  1  foot  of  the  top  of  the 
banks. 

Outlets  to  Bogay  Bayou, — Flood  water  from  Boggy  Bayou  is  drained  into  Bay  on 
Mayon  through  three  channels,  known  as  East  and  West  Clay  Bayous  and  the  Kaleen 
Ditch  (unfinished).  The  two  Clav  Bayous  are  natural  sloughs,  badly  choked  up 
with  a  thick  growth  of  cotton  wood  bushes.  The  Kaleen  Ditdi  is  a  small  canal/of 
about  6,000  feet  in  length,  exten<iing  item  the  lower  end  of  Boggv  Bayou  Lake  to  a 
point  in  Dry  Bayou,  about  2  miles  from  where  Dry  Bayou  empties  into  Bayou  Mavon. 
So  it  will  be  observed  that  the  water  passing  into  Amos  Bayou  flows  into  Bog^ 
Bayou,  and  from  Boggv  Bayou  into  Dry  Bayou,  thence  into  Bayou  Magon,  the  latter 
being  the  natural  outlet  for  all  the  streams  north  of  Bu;uf  River  Cut-off,  which  is 
between  the  Mississippi  River  and  Bayou  Bartholomew.  This  drainage,  which  will 
cost  approximately  $30,000,  should  be  undertaken  at  once  by  the  local  levee  boards, 
and  completed  as  soon  as  practicable. 

The  Arkansas  River  Levees,— The  benefits  resulting  from  this  line  will  always  be 
limited  until  they  are  either  extended  north  up  Amos  Bayou  from  Costello's  Gin  and 
south  from  the  foot  of  I^ake  Jefferson  to  the  mouth  of  Cypress  Creek,  or  are  closed 
on  the  main  line  immediately  below  Boggy  Bayou. 

The  weight  of  data  collected  regarding  this  important  matter  seems  to  favor  the 
construction  of  what  is  known  as  the  Dry  Bayou  line. 

Surveys  were  made  in  1889  to  determine  the  cost  of  extending  the  line  south  to 
mouth  of  Cypress  Creek,  and  again  undertaken  in  1899  to  determine  beyond  perad- 
veuture  ths  solution  of  this  knotty  problem ;  but  the  high  water  preventea  this 
being  finished.    The  work  will  be  again  taken  up  and  completed. 

The  discharge  between  these  lines  was  given  in  report  of  1897  approximately  at 
120,000  cubic  feet  per  second.  This  volume  of  water  during  a  flood  period  of  twenty 
days  is  suflScient  to  destroy  in  a  measure  an^  value  derived  from  the  levee  system  on 
"Uie  Arkansas  and  Mississippi  rivers.  This,  it  seems  to  me,  should  receive  prompt 
attention  from  the  Mississippi  River  Commission  and  the  local  levee  boards.  What 
seems  to  me  to  be  a  fair  distribution  of  the  funds  in  this  matter  would  be  for  the 
Government  to  complete  the  system  south  of  Red  Fork  and  the  local  boards  to  oon- 
plete  the  system  from  Red  Fork  to  near  Pino  Bluff,  or  the  head  of  the  tystem. 
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High-water  fluirJisf.— These  were  taken  at  saffioient  intervals  to  be  nsed  in  the  ftitare 
if  needed. 

Sand  boils.— The  levee  between  Stations  3980  and  4016  crosses  an  arm  of  Willow 
Lake.  This  levee  averages  20  feet  in  height.  At  Stations  3989  to  3991  many  sand 
boils  have  developed.  The  levee  at  this  point  is  22  feet  in  height.  These  boils 
extend  from  base  of  levee  to  800  feet  ont,  and  are  from  2  inches  to  18  inches  across, 
being  several  hundred  in  number.  During  the  flood  of  1897  sufficient  saml  was  car- 
ried out  from  under  the  base  of  the  levee  to  allow  the  banquette  to  cave  in.  By  a 
liberal  use  of  saclts  and  brush  no  further  harm  was  done  during  the  flood.  To  pro- 
vide against  a  recurrence  of  this  the  banquette  was  given  larger  dimensions,  but  the 
floods  of  1898  and  1899  show  that  it  will  be  necessary  to  ase  sheet  piling  on  the  river 
side,  extending  through  the  sand  and  into  good  natural  soil,  before  the  danger  of  a 
crevasse  is  averted.    There  are  no  others  in  the  district  needing  attention. 

Specificalions, — The  specifications  now  in  use,  if  carried  out  to  the  letter,  will  give 
good  levees. ' 

Standard  cross  section. — The  one  adopted  for  a  minimum  for  ordinary  levees  has  a 
form  of  8-foot  crown,  slopes  3  horizontal  to  1  vertical,  and  banquette,  beginning  8 
feet  below  crown  of  levee,  crown  20  feet,  with  crown  slope  10  to  1.  back  slope  4  to  1. 

This  form  is  used  in  all  cases  except  where  banquette  is  omittea  for  lack  of  funds, 
in  the  Third  district  in  Arkansas  and  Louisiana,  except  deep  bay  on  crossings  and 
where  the  material  is  of  poor  qunlity.  In  such  cases  the  crown  is  increased,  in 
extreme  cases  to  12  feet,  slopes  5  to  1,  but  usually  10-foot  crown,  slopes  4  to  1,  grade 
1  to  2  feet  above  the  standard  section.  My  preference  is  for  3  to  1  on  river  side  and 
a  broken  slope  on  the  land  side.  The  broken  slope  is  3  to  1  for  the  first.6  feet  below 
the  orown,  6  to  1  for  the  remaining  slope  to  take  the  place  of  banquette,  thereby 
increasing  the  base,  making  a  better  distribution  of  the  material  with  reference  to 
pressure  and  obviating  the  annoyance  of  travel. 

Conditions  exist  in  a  few  instances  in  which  we  are  warranted  in  increasing  the 
slopes  to  exceed  the  above,  that  a  greater  area  might  be  covered  to  prevent  the  sink- 
ing of  the  foundation  during  construction.  The  crown,  it  seems  to  me.  need  not 
exceed  8  feet  iu  any  instance,  provided,  however,  that  sufficient  material  is  put  into 
the  slopes.  There  has  been  little  data  collected  during  the  hi^h  water  of  1897, 1898, 
and  1899  to  warrant  any  change  of  the  present  standard  section,  except  in  special 
cases  and  for  a  more  thorough  preparntion  of  the  foundation.  This  last  adds  to  l^e 
first  cost,  but  this  is  soon  compensated  for  during  high-water  periods  by  a  minimum 
higli- water  expenditure. 

yasiuring,— -it  seems  to  me  that  the  pasturing  of  the  levees  during  the  summer 
months,  by  cooperation  with  the  local  ooards  and  planters,  would  prove  of  great 
advantase.  This  would  lessen  the  cost  of  the  weed  cutting  and  give  a  dean  levee 
trunk,  wnich  could  be  easily  ins])ected. 

Weed  cutting, — It  would  be  well,  in  order  to  keep  the  levee  free  from  weeds  and 
growth  of  all  kinds,  to  advertise  the  weed  cutting  for  the  whole  of  each  subdistrict, 
requiring  the  weeds  to  be  cut  twice  each  year,  between  the  1st  and  16th  of  June  and 
the  1st  and  15th  of  September,  and  that  every  station  be  gone  over  carefiUly  and  the 
weeds  and  other  ^owth  removed  regardless  of  size.  Travel  on  levees  should  be 
prohibited  at  all  times. 

Bench  marks. — Stone  benches  should  be  placed  at  intervals  of  5,000  feet  along  the 
line  of  levee. 

Drainage. — ^The  high  waters  of  1897, 1898,  and  1899  have  thoroughlv  demonstrated 
the  necessity  for  thorough  drainage  of  the  levees,  by  cutting  seep  ditches  that  will 
be  sufficient  to  carry  all  seep  water  entirely  away  from  the  levee  base. 

The  conditions  are  in  the  main  favorable  for  this  work,  but  would  involve  the 
expenditure  of  a  considerable  sum  of  money.  This  amount  can  only  be  determined 
by  a  thorough  system  of  surveys.  Tbe  benefits  that  this  would  afford  the  adjacent 
properties  would  be  an  inducement  for  the  planters  to  provide  the  right  of  way,  and 
probably  share  the  cost  of  construotion  and  maintenance. 

This  matter  r^^nld  be  taken  up  and  means  devised  by  which  the  local  boards  conld 
Jointly  nnderx^^e  this  work,  as  there  is  some  question  of  the  legality  of  using 
United  States  funds  for  this  purpose. 

I  would  a^ain  recommend  that  a  section,  say  20  miles  of  levee,  be  surveyed  for  the 
necessary  drainage,  and  some  means  provided  by  which  it  can  be  put  into  effect. 
This  would  demonstrate  the  advisability  of  the  scheme,  and  from  this,  if  found 
practicable,  an  estimate  can  be  made  for  the  entire  district. 

The  levees  constructed  to  the  new  grade  of  the  commission  will  so  increase  the 
hydrostatic  pressure  during  an  extreme  flood  of  long  duration,  that  the  country 
will  be  inundated  from  seepage  for  nearly  a  mile  away  from  the  levee. 

Protection  from  wave  wash.—Ahout  30  per  cent  of  the  line  in  the  Upper  Tensas  Basin 
in  Arkansas  and  Louisiana  is  very  much  exposed  to  wave  action.  It  is  again  recom- 
mended that  wiUows  or  cotton  wood  be  planted  along  these  exposed  fronts,  the  cost 
of  which  would  be  trifling  in  comparison  with  the  constant  annual  expenditure  for 
planking  and  sacking. 
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Dikes. — ^Tlie  dikes  on  the  Dorth  side  of  Leiaud  Neok,  Station  2201,  and  at  the  angle 
sonth  of  Chicot,  Station  750,  were  revetted  at  a  small  oost  preyious  to  the  flood  of 
1899  and  were  of  no  expense  during  the  high  water.  The  end  of  the  Red  Fork  Levee 
at  the  loot  of  Lake  Jefl'erson  was  revetted  after  the  water  came  against  it  on  account 
of  cutting!  but  was  of  no  great  cost  to  keep  ap.  It  is  proven  that  the  best  practice 
is  to  do  this  work  in  advance  of  the  water. 

SURVETS. 

A  snrvey  was  made  in  Jannary  on  the  Arkansas  River  for  the  purpose  of  extending 
the  Arkansas  River  Levee  from  its  present  terniiuus  at  the  foot  of  Lake  Jeiterson, 
and  also  to  determine  the  practicability  of  closing  Cypress  Creek  and  connecting 
the  Arkansas  levees  with  the  MisRissippi  River  levees  below  that  point.  This  will 
depend  mainly  on  the  disposition  that  can  be  made  for  drainage  which  has  naturally 
been  accommodated  by  Cypress  Creek.  This  survey  was  discontinued  on  account  of 
rise  in  the  river  during  the  latter  part  of  the  month,  which  overJiowed  all  the  swamp 
land  between  the  two  levee  systems. 

Shore  line.Shore  lines  in  the  caving  bends  have  been  located  and  the  rate  of 
caving  during  the  last  four  years  is  as  follows: 

Cypress  Bend  {4S5  to  4Sg  R.), — From  a  point  in  the  head  of  the  bend  above  Cypreas 
Creek  to  the  point  below  Old  Chicot  Landing.  The  maximum  caving  in  this  bend 
occurred  about  3,000  leet  above  the  mouth  of  Cypress  Creek,  which  was  about  500 
feet  in  the  last  four  years.  There  it  no  levee  along  this  front  to  be  endangered  by 
such  caving. 

From  about  Station  630  to  Station  750  the  caving  ranges  from  1  to  300  feet.  Along 
this  stretch  the  levee  is  from  350  to  800  feet  from  the  river  bank.  A  small  amount 
of  new  levee  will  be  needed  at  one  or  two  points  during  the  next  one  or  two  years. 

Gaines  Landing  to  Point  Comfort  {550  to  556  li.), — ^The  point  of  maximum  caving  in 
this  bend  has  moved  down  about  1  mile,  being  now  about  1  mile  below  Station 
1729,  the  upper  end  of  the  Panther  Forest  Short  Line,  where  it  has  caved  1,000  feet 
during  the  last  four  years.  Opposite  Station  1729  the  rate  has  been  about  500  feet 
in  that  time. 

The  levee  stands  1,300  feet  back  from  the  river  bank  at  this  point.  With  the 
present  downward  tendency  of  the  caving  it  will  not  be  endangered  for  a  good  many 
years. 

Linxcood  to  Upper  LeJand  (464  to  47$  B,). — The  maximum  eaving  occurred  opposite 
Station  1856,  where  it  amounts  to  about  300  feet.  The  levee  at  this  point  is  about 
1,200  feet  from  the  river  bank. 

From  Stations  1900  to  L'040  the  caving  has  been  very  nominal.  From  Stations  2040 
to  2205  it  has  been  about  300  feet,  or  about  75  feet  per  year.  At  the  present  rate  the 
present  line  of  levee  there  will  last  three  or  four  years.  A  location  lias  been  made, 
however,  and  an  estimate  given  for  a  new  line  across  the  neck. 

Vauchise  to  Sunnijside  {487  to  490  B,), — The  greatest  caving  has  taken  place  in  front 
of  the  big  Whisky  Chute  Levee,  Station  2537,  where  it  caved  300  feet,  bringing  it  to 
within  800  feet  of  the  levee.  No  very  great  caving  has  taken  place  here  during  the 
last  eighteen  months,  and  there  is  a  tendency  to  work  farther  down  in  the  bend. 
If  it  should  continue  to  encroach  on  the  Whisky  Chute  Levee,  it  should  by  all  means 
be  protected  by  bank  revetment,  as  there  is  no  new  location  practicable  except  to  go 
around  Lake  Chicot.    This  matter,  however,  has  been  treated  in  a  special  report. 

Barwood  Island  to  Grand  Lake  {506  to  510  B.). — The  caving  in  this  bend  has  been 
pretty  general  from  Stations  3386  to  3752,  the  point  of  greatest  caving  being  at 
Station  3551,  where  the  levee  is  still  1,700  feet  back.  The  caving  amounted  to  600 
feet. 

From  Stations  3677  to  3732  the  levee  is  from  1,200  to  900  feet  back  from  the  bank. 
The  caving  along  this  stretch  amounts  to  250  to  350  feet  in  the  last  four  years. 

Cottonwood  to  head  of  Lake  Providence  revetment  {555  to  541  E.). — Stations  1052  to 
1118  the  caving  has  been  about  300  feet,  necessitating  a  loop  of,  "^nut  58  stations, 
which  was  built  by  the  State.  Another  loop  of  about  26  station^^,.  .^11  be  required 
from  Station  1042  to  connect  near  Station  1090  on  the  Cottonwood  lo6p.  Very  slight 
caving  has  occurred  from  Stations  1118  to  1207. 

From  Stations  1225  to  1257  the  caving  has  ranged  from  200  to  600  feet  during  the 
last  four  years.  The  point  of  maximum  caving  is  in  front  of  Station  1334,  where 
the  caving  is  within  about  400  feet  of  the  levee.     ' 

The  point  most  threatened  at  present  is  at  Station  1278,  where  the  caving  is  within 
less  than  200  feet  of  the  levee. 

Some  new  work  will  be  necessary  along  this  stretch  in  the  next  year. 

Goodrich  Landing  to  Willow  Point  {562  to  567  B. ). — Very  rapid  and  continued  caving 
has  taken  place  in  tiiis  bend  from  Stations  2466  to  2673.  The  stretch  of  greatest 
caving  exteuils  from  Stations  2529  to  2642^  where  it  ranges  from  2,000  to  2,S0O  feet. 
Some  new  levee  will  be  required  here. 

Henderson  to  Cabim  Teele  (574  to  686  J?.).— More  or  less  oaving  has  taken  place 
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thronghoQt  this  entire  bend.  From  Stations  2920  to  3081  the  caving  has  been  about 
1,000  feet.  A  small  loop  will  probably  be  necessary  at  Station  3031.  The  greatest 
caving  occurred  between  Stations  3370  and  3550,  being  aboat  1,000  feet  at  the  upper 
station  and  2,300  feet  at  the  lower  point.    A  loop  will  be  required  here. 

Duokport  to  Youngs  Point  {690  to  594  jB.).— Caving  from  200  to  800  feet  has  occurred 
from  Stations  3687  to  3970.  A  new  loop  will  be  required  f^om  Stations  3730  to  3762; 
also  one  in  the  vicinity  of  Station  3970. 

Eeeds  to  Bedford  {602  to  ^6/2.).— Caving  has  been  continuous  from  Stations  4382  to 
4619,  the  point  of  greatest  caving  being  at  the  lower  end,  where  it  has  been  2,500  feet 
during  the  last  four  years. 

NEW  LBVEE8  PROBABLY  REQUIRED  WITHIN  THREE  TBAR8. 

In  ArJcanaae. — The  old  levee  from  Stations  630  to  750  is  more  or  less  threatened  by 
caving.  From  Stations  800  to  900  the  levee  was  originally  built  on  an  old  railroad 
bed,  which  was  no  doubt  a  very  bad  beginning.  The  location  is  along  the  bank  of 
a  false  chute,  which  makes  further  enlargement  very  expensive.  The  section  is  very 
inlerior,  without  banquette  of  any  consequence,  banquette  having  been  washed  away 
by  heavy  rains.  This  stretch  seeps  badly  and  is,  in  fact,  a  menace  to  the  en  tire  system. 
While  it  is  possible  to  make  this  line  secure  and  to  temporize  with  small  loops  from 
Stations  630  to  750  for  some  years,  it  will,  in  my  opinion,  be  decidedly  better  to  build 
a  new  line  from  about  Station  600  to  Station  900,  running  back  of  Cypress  Lake.  A 
survey  was  made  for  this  new  location  and  an  estimate  made  which  will  be  given 
below. 

From  Stations  2096  to  2146  was  formerly  enlarged  to  3  feet  above  the  high  water  of 
1890.  Since  that  time  it  has  been  topped  and  retopped  until  its  slopes  are  very  infe- 
rior and  its  crown  only  3  feet  wide.  In  addition  to  this  there  is  a  stretch  of  levee  on 
the  lower  side  of  the  neck  that  is  dangerously  near  the  river  bank  and  very  much 
exposed  to  wave  wash.  In  view  of  these  facts  a  location  has  been  made  for  a  new 
line  from  Stations  2047  to  2442,  which  wonld  be  83  stations  in  length  and  would  throw 
out  328  stations.    The  estimate  is  listed  below. 

In  Louisiana,— Stsktions  1(M2  to  1080,  the  levee  is  only  150  to  500  feet  from  the  river 
bank,  and  will  very  probably  have  to  be  looped.  A  location«and  an  estimate  have 
been  made.  Stations  1225  to  1S72  are  along  a  caving;  bank,  the  greatest  danger  being 
along  the  lower  half  from  Stations  1278  to  1372.  This  part  will,  at  the  present  rate 
of  caving,  be  endangered  during  the  next  year.  But  as  the  caving  has  hail  a  very 
marked  tendency  to  work  upstream  during  the  last  year,  it  will  not  be  wise  to  begin 
a  loop  lower  than  Station  1225.  A  partial  location  was  made  and  an  estimate 
obtained  from  the  best  information  available  Ibr  this  loop.  It  will  necessarily  be  a 
very  expensive  loop.  Surveys  were  al.so  made  to  locate  a  line  from  Station  500,  on 
Old  River,  to  the  l(»wer  end  of  this  stretch.  This  line  would  be  permanent,  247  sta- 
tions in  length,  and  would  shorten  the  line  625  stations. 

Comparative  estimates  of  these  two  lines,  to;^etherwith  the  valuation  and  amount 
of  the  property  thrown  out,  were  submitted  in  a  special  report. 

The  levee  from  Stations  2466  to  2670  is  more  or  less  endangered  by  caving  and  ia 
very  much  exposed  to  wave  wash. 

At  the  present  rate  of  caving  nearly  this  entire  line,  and  probably  an  extension  of 
it,  will  have  to  be  rebuilt  dnriug  the  next  two  or  three  years.  It  is  considered  advis- 
able to  build  a  cross  line,  beginning  at  Station  2466  and  ending  at  Station  2929,  on 
the  lower  side  of  the  neck.  This  line  will  be  248  stations  in  length  and  would  shorten 
the  line  215  stations.  Estimate  submitted.  Property  interests  given  in  a  special 
report. 

The  levee  at  Station  8550,  and  for  some  distance  above,  will  probably  be  endan- 
gered in  the  next  two  years.  An  estimate  is  given  for  new  loop  beginning  at  Sta- 
tion 3370  and  ending  about  Station  3589.  This  line  will  be  about  100  stations  long 
and  will  shorten  ori^iinal  line  119  stations. 

From  about  Station  3724  to  Station  3762  a  new  loop  will  probably  be  necessary. 

Tabulation  of  the  above  work. 


Btotions. 

HilMbe. 
low  Cairo. 

Levee. 

Ban- 
qnette. 

ToteL 

Bemarln. 

000-800 

430-438  R. 
460-485  R. 

536  R. 
537-540  R. 
564-574  R. 

584  R. 

590  R. 

Ou.yds. 
661.087 
805,945 

77.H46 
683,696 
085.646 
823,200 

04.360 

Ou.ydt. 
81,000 
40.700 
0,032 
89,302 

125,498 
85,000 
10,150 

Ou.yds, 

742.087 

846.648 

86.878 

772.998 

1,111,144 
868,200 
104,510 

2047-2180 

1042-1068 

1226-1389 

2466-2714 

»70-8470 

•724-8760 

Stutfon  2130=2442  present  line. 
BtaUon  1068=1090  present  Une. 
Station  1389  =  1372  present  Une. 
Station  2714=2929  present  line. 
Station  3470=8608  present  line. 
Station  8760=8762  present  line. 

Total 

•.182.678 

890,682 

8. 528, 860 
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Eslimated  yardage  to  bring  the  entire  line  up  to  a  grade  3  feet  above  high  water  of  1SS7, 
standard  section^  ie  as  followe,  not  including  the  above  etretches  covered  by  propoeed 
new  loops. 


Stations. 


Enlaree- 
ment. 


Banquette. 


TotaL 


Remarks. 


In  Arkansat. 

0-655 

0-265 

O-4210 

Total 

In  Louisiana. 
0-4619 

Total 


(hi.ydi. 
457.536 

927,018 


Ou,ydt, 
140, 799 

1,057,143 


Ou.  yds. 
598,335 

1,984.161 


Arkansas  River  leye 
/Aroos  Baron  line. 
\Mainline. 


1,884,554       1,197,942 


673.800 


2,582,496 


887,760       1,561,560 


2,058,354       2,085,702       4,144,056 


To  bring  the  portioiiH  of  the  pre^tnit  line  covered  by  the  proposed  new  loops  to 
the  3-loot  grade  would  require  97,000  cubic  yards  enlargement  and.  162|116  cable 
yards  banquett-e,  or  a  total  of  259,116  cubic  yards. 

The  total  estimates  for  the  3-foot  grade  therefore  become: 

Cnbic  yards. 

With  loops 7,667,416 

Without  loops 4,403,172 

Estimate  for  ultimate  commission  grade, — This  is  based  on  average  height  of  new 
commission  grade  at  White  Hiver  and  Arkansas  City,  Arkansas  City  and  Greenville, 
Greenville  and  Lake  Providence,  Lake  Providence  and  Vicksburg,  and  applying 
these  averages  to  the  local  high  water  along  the  line  between  these  respective  points^ 
thns  giving  the  following  approximate  estimates  in  Arkansas  and  Louisiana: 

IN  ARKANSAS. 


Stations. 

Kind  of  work. 

Cubio 
yards. 

Price. 

Total  cost. 

Remarks. 

0-268 

0-4210 

60O-  816 

2047-2131 

}  Enlargement 

Hew  levee 

do 

6,841,158 

1,249,279 
452. 453 

1,778,721 

Oents. 

18.8 

16.0 
16.0 

12.0 

$1,008,137.70 

199,884.64 
72,392.48 

213,446.52 

\Anio«  Bayoa  lineu 
/Main  line. 

Covers  Stations  600-000. 

Covers  Statian«  9D47.J&4A9. 

0-  268 

O-4210 

JBanqnette 

Total  .... 

0,821,611 

1,583,861.84 

IN  LOUISIANA. 


0-4610., 
0-4610.. 


Total. 


Enlargement . 
Banquette 


6, 927, 040 
2, 293, 336 


0.221,285 


18.8 
12.0 


1,802,454.41 
275.200.82 


1,577.654.73 


Average  cost  of  work,  17  cents  per  cnbic  yard. 
Ten  per  cent  added  to  all  work  for  contingencies. 

Summary, 
Arkansas  and  Lonisiana: 

Total  cubic  yards 18,542,896 

Total  cost $3»  161,616. 07 

UPPER  TBN8AS  DISTRICT  IK  ARKANSAS  AND  LOUISIANA. 

Statement  of  material  in  levees  May  1, 1898,  to  May  1, 1899, 

Gnbio  yards. 

Red  Fork  Levee,  May  1, 1898 688,333 

Costello's  gin  to  the  Lonisiana  line 10,508,898 

Louisiana  line  firom  State  line  to  end  of  district 12, 944, 919 

Total  May  1, 1898 34»042,160 
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Material  added :  CabloyardB. 

United  States,  May,  1898  to  1899,  oontraots  in  Arkansas 742, 251 

United  States,  May,  1898  to  1899,  oontraots  in  Louisiana  ....  714,339 

By  Tensas  Basin  board  in  Arkansas 118,500 

By  State  and  Fifth  Louisiana  Levee  distriot  in  Louisiana ...  498, 582 

2^07^672 


Total  yardage  May  1,  1899 26,115,822 

Banquetiea.^-ThiB  subject  has  been  discussed  fully  and  often,  but  I  consider  it  of 
such  vital  importance  to  the  safety  of  the  levee  interests,  that  it  should  be  kept 
constantly  in  mind  in  connectioii  with  all  projects  for  levee  improvement. 

The  estimate  for  the  3-foot  grade  shows  that  there  is  required  now  about  2,247,818 
cubic  yards  for  banquettes  in  the  Upper  Tensas  district  in  Arkansas  and  Louisiana. 
This  is  very  little  less  than  it  was  at  the  last  annual  report. 

I  do  not  consider  that  large  levees  of  the  ordinary  section  without  banquettes  oan 
be  considered  secure  against  large  floods  of  long  duration. 

Miscellaneous. — ^Levee  survey  was  made  on  the  main  line  in  Arkansas  (Stations  0 
to  4210)  to  determine  the  present  crown  elevation,  and  over  the  entire  line  in  Loui- 
siana (Stations  0-4619).  This  survey  consisted  of  making  a  cross-section  of  the 
levee  every  500  feet,  and  oftener  when  necessary,  to  determine  the  yardage  necessary 
to  raise  it  to  an  increased  grade.  Topography  along  each  side  of  the  levee  was  care- 
fully sketched  in.  In  making  the  Arkansas  Kiver  survey,  as  well  as  the  shore-line 
surveys,  a  small  quarter  boat  was  used  for  the  accommodation  of  the  men,  and  a 
4-horsepower  gasoline  launch  was  used  for  towing  downstream.  This  proved  to  be 
very  satisfactory,  and  is  mnch  better  than  camping  in  tents  or  trying  to  get  accom- 
modation from  house  to  house,  which,  owing  to  the  sparsely  settled  condition  of  the 
country,  makes  it  almost  impossible  to  obtain  quarters  except  at  a  ffreat  hardship  to 
the  parl^.  A  small  steamboat  adapted  to  suoh  work  would  be  the  best  arrangement 
for  future  surveys  of  this  nature. 

A  location  was  made  for  an  experimental  seep  ditch  along  the  levee  on  Lower 
Leland  Front.  This  was  to  be  constructed  by  the  local  interests,  but  was  abandoned 
on  account  of  the  high  water. 

Caving, — Since  the  shore-line  surveys  in  February  and  March  a  small  cave  has 
taken  place  at  Delta  Point  near  the  Vicksburg,  Shreveport  and  Pacific  Railroad 
incline.  The  railroad  officials  have  treated  this  by  driving  piles  in  front  of  the 
slough  and  filling  in  back  with  brash  and  sacks  of  earth.  Up  to  this  date  there  are 
no  further  developments. 

Arkansas  Biver  Levee,  Bed  Fork, — ^I  give  below  an  extract  ftom  a  letter  firom  Mr. 
G.  E.  Buck,  secretary  of  the  Red  Fork  Levee  board: 

'*With  the  exception  of  emergency  work  incident  to  high  water  during  the  spring 
of  1898  and  repairs  to  damaged  line  from  this  flood,  amounting  to  $1,627.15,  our  bbard 
has  done  no  work  on  the  levees  during  the  year  from  May  1,  1898,  to  May  1, 1899. 
The  funds  for  the  district  have  been  held  to  apply  to  the  extension  of  the  levee  below 
Red  Fork,  in  conjunction  with  the  local  boards  below.  This  work  was  contemplated 
for  last  fall,  but  has  progressed  no  further  than  the  letting  at  this  writing.  Our 
board  will  have  $6,000  for  this  year's  expenditures,  in  conjunction  with  the  district 
below.  This  will  be  used  for  extension  of  the  present  levee  in  the  direction  of  the 
mouth  of  Cypress  Creek.  If  the  commission  will  undertake  this  extension  work,  we 
propose,  with  the  aid  of  the  lower  districts,  to  get  the  levee  from  Red  Fork  up  in 
first-class  shape." 

A  blue  print  ^  showing  overflowed  area  accompanies  this  report  in  a  separate 
package. 

A  list!  of  exx^nditures  of  the  United  States  Government,  the  Desha,  Chicot, 
Tensas  Basin,  and  the  Fifth  Louisiana  Levee  boards,  and  the  State  of  Louisiana, 
together  with  tables  showing  cost  of  construction,^  conditien  of  work*  at  the  end  of 
the  fiscal  year,  labor  statements,  and  a  statement  *  of  labor  and  material  in  high 
water-protection,  are  inclosed. 

I  wish  to  thank  the  looal  boards  for  prompt  and  efficient  servioes,  and  my  assistants 
for  their  efficient  and  faithful  performance  of  duty. 

Respectfully  submitted. 

E.  C.  TOLUNOEBy 

Assistant  Engineer. 
Capt.  H.  C.  NswcoMER, 

Corps  of  Engineers,  U,  8,  A, 

1  Omitted. 
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Leree  xcorh  in  Upper  TenBa»  Levee  dieirioi,  in  Arkansas,  May  2, 1898,  to  May  i,  l^d. 
[B.=B]ilargement{  N.sHTew;  T.=s Topping;  B.=Bftnqnette.] 


Stftttons. 


Contraoton. 


t 


^8 

CM 

3-0 


9S. 

I* 

P4 


r- 

> 


J 


S 


M-  43  426  R. 
160.  214  405  K, 
180-  230  425  R. 
420-  484  427  R. 
520-  005  420  R. 

OOfr-  630  430  R. 

630-  660  430  R. 

080-  710  431  R. 

710-  760  4:J2  R. 

90d.  931  438  R. 
1080-1200  441  R. 
1200-1240  442  R. 
1240-1490  444  R. 
1490-1510  449  R. 
17:10-1740  451  R. 
1740-1780  452  R. 
1780-1810  466  R 
1810-1941 406  R. 
1826-1831  460  R. 
1942-2047  468  R. 
2740-2850  490  R. 
2850-^065  494  R. 
8066-3100  496  R. 
8100-31601496  R 
8160-3185*498  R. 
8186-3400498  R 
8400-3500505  B 
8500-8600  506  R. 
8600-3700  508  R. 
8700-8760  609  R. 


Andy  Traoy 

Lacy  &  Whitehill. 
J.M.  WhitehlU.... 

W.M.  Bates 

L.  C.  Dresbach  & 
Bro. 

W.M.  Forrest 

J.M.  Whltehlll.... 
Lacy  &  VVhitehlU. 

C.  A.  Lacy 

Geo.  R.  Lacy 

J.M.Whltehm.... 

W.M.  Forrest 

CO.  Greenlee 

C.  A.  Winter 

Gary  &  Johnsen  .. 
Shippey  &  Johnson 
Robert  Johnson. . . 
J.  V.Datifsherty... 

J.B.Moore 

McCadden  &  Roach 
W.  R.  Lewis  &  Co. 

.....do 

W.M.  Bates 

.....do 

W.  M.  Bates  &  Co. 
Stone  &  SUnsell.. 
C.  A.  Winter 

Ben  Talley 

W.M.  Bates 


944  4,9a 
203  8,2U3 
734  2.638 
000  42,400 
000,38, 100 


294 

280 

176 

2,875 


127 
145 
102 
1,296 


L600 


1,646 
L992 


2, 302  1,47411, 100 


800 


2,---       ,._ 
45.00029,900  1,842 

9,"  " 
18. 
20. 
109. 


20, 
14, 
6, 
58, 
20, 

160, 
8. 
81, 
75, 
29, 
31, 
60, 
21, 
21, 
75. 

104. 
04, 
60, 


9.646 
18,992 
00013.800 
000  5,600 
000|  9.000 
181  20, 181 


102  1, 47411, 100 

04       47       86 
3421.290     864 


456 
802 


919 
734 
1,181 


998:14,998  1,033 
724|  6.724  446 
105  68, 103,  4, 125 
OOOi  4.3121  412 
000,44,6011  2,903 
,019'  3,019  131 
,  905  39, 391  a2,799 
000  49,838  2,669 
814  29.814  1,054 
049  25.033  1,422 
000  37.416  2,201 
378  21,878   1,621 


029  21,029 
000  66,801 
000  36,843 
000  34,404 


,290!  864 
3071  226 
625i  835 
662 
665 
432 
803 
700 
301 


1, 398  _. 

3, 760,2, 
2,4951, 
2,1881, 


, , ,435 

682  60,682  1,86611,840 


500 
278 
675 
620 
187 
7481,868 
"'  191 
035  1, 837 
80  56 
266  799 
7411,225 
068  759 
018  701 
524  1,042 
094|  662 
0031  659 
7191.819 
7361,142 


879 
903 


8914.6 
22  27 
2613 
83:13. 6 
86117.93 

22'21 
3612 
43|1L49 
67   8.90 
84  21. 99 
1113.99 
8217.90 
35  20 
29 14. 375 
8117.40 

81  15. 9 
2211.00 
83  16 
5416 
40 14. 05 
41  12.98 
8912.98 
3614 
36,11 
3216 

82  24.04 
8613.625 
3215 
8915 
6612.60 


16  150 
12  200 
14  2S» 

14,  200 

12j  175 

17  400 
12  175 
10.  150 
10  100 
10;  200 
12  175 
12  175 

...I  150 

14  350 

161  250' 

82  250' 

14|  300, 

17  800 

7  175 


B. 
T. 
& 
B. 
B. 

T. 

E.andB. 

B. 

B. 

B. 

E. 

B. 

T. 

B. 

B. 

B. 

B. 

E.  and  B. 

B. 

B. 

E. 

T. 

B. 

B. 

E. 

T. 

E. 

B. 

B. 


a 703  wheelbarrows;  average,  11  cubic  yards, 
Respectfully  submitted. 
Gbxbhvillb,  Miss.,  May  1, 1399. 


£•  C.  TOLLUiGERy  Assistant  Engineer. 
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Levee  work  in  Upper  Tensas  Levee  districty  in  Louisianaf  May  1, 1898,  to  May  1, 1899. 
[B.=Bxilftrgeinent;  N.  =  New;  T.= Topping;  B.= Banquette.] 


Stations. 


0-256  520  B. 
24n-25«K)  502  K. 
2500-2601  MM  R. 
2810-2981  574  K. 
2931^031  576  R. 
3031-3118  577  R. 
3118-3107  579  R. 
31i»7-8277  580  R. 
3277-3310  580  R. 
3310-:^28  582K. 
3328-3428  582  R. 
3428-3550  583  R. 
4400-4432|603  B. 

4432-4452'603  R. 
4452-4472  003  R. 
4472-4492  604  R. 
4492-4507  604  R. 
4507-4540.604  K. 

464&-4551 605  R. 

4561-4570  606  R. 


Ck>ntraotorB. 


Arnold  A  DeG-aris. 
L.  Ascbaffenbarg . 

W.M.Bates 

J.  H.  McTif;he 

W.J.Kentley&Co. 
Geo..B.Vangban... 

W.M.Bates 

A.S.Goltharp 

do 

Geo.  B.Vaaghan... 

J.  C.  Hodge 

Tiniothy  Sullivan . 
J.S.McTigheBG. 

and  1. 1.  Co. 

B.  Hvner..... 

do............. 

.... .do.  •......•■•.. 

do 

J.S.McTigheB.C. 

and  1. 1.  Co. 
Arnold,  DeGarlsA 

Co. 
J.S.McTieheB.C. 

and  I.  L  Co. 


a  624  wheelbarrows. 
t507  wheelbarrows. 
«57  wheelbarrows. 

4800  wheelburrows;  average,  8  cnbio  yards. 
« 1,905  wheelbarrows;  average,  6  cabio  yards. 
/3,647  wbeelbarrows;  average,  6  cubic  yards, 
ff  1.073  wheelbarrows;  avera;;e,  5  cubic  yards. 
A 267  wheelbarrows;  average,  2.8  cubic  yards. 
< 5,058  wheelbarrows;  average,  6  cubic  vardn. 
jf  1,664  wheelbarrows;  average,  2.5  cnbic  yards. 


Respectfully  submitted. 
QRBUNViLLEy  Miss.,  May  1, 1899. 


£.  C.  TOLLINGBR,  Assistant  Engineer. 
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Statement  of  levee  contraots  undertake  hjf  the  State  and  the  t\fth  Louieiana  Levee  dUfriet 
during  the  season  of  1898-^9,  along  the  Mi§  ieeippi  Biver  between  ike  Arkansas  State 
line  and  Bedford  Landing,  Louisiana, 

[E.=En]argeinent;  l!r.=^ew;  T.=Toppiiig.  ] 


Stations. 


Miles 
below 
Cairo. 


Kind 

of 
work. 


GoDtractor. 


Cabio 
yardnin 
oon  tract. 


Cnblo 
yards  in 
plaoe. 


Price 

percnbic 

yard. 


ATerage 
height. 


0-  102 
930-1080 
1100-1260 
1200-1294 
1294-1300 
1300-1459 
1636-1679 
1725-1840 
26UO-2640 
8563-3607 
8644-3680 
8680-3700 
8840-4226 
8709-8734 
4325-4807 


521 R.. 
5:i3K.. 
538  R.. 
538  H.. 
538  R.. 
540  R.. 
545  K.. 
516  R.. 
565R.. 
587  R.. 
587  R.. 
500R.. 
592  K.. 
592R.. 
601 R.. 


E. 
E. 
B. 
T. 
K 
E. 
E. 
K 
N. 
T. 
T. 
21. 
E. 
N. 
B. 


F.  L.  Maxwell.... 
Robt.  Nicholson. 

i do 


88,000 
64,300 

46,800 


122,500 
25, 300 
120,500 


do 

do 

F.L.  Maxwell 

Robt.  Nicholson :al22,500 

[F.L.Maxwell |       8,S82 

J.G.Boney 668. 5»2 

F.L.MaxweU 

do 

do 


351.388 

d51,791 

08,618 


7,000 
46,000 

88,000 

00,000 

17.000 

43,000 

122,000 

8,862 

68,000 

e300.&56 

51, 791 

50,700 


Cents. 
14 
15.18 

14.52 

15.94 
17.44 
13.60 
10.21 

18 

10.15 
12.75 
12.75 
14.00 


Ftet. 
14.1 
13.8 

15 

14.2 
17.7 
16.0 
16.1 

7.7 

11.3 
14.4 
14.4 
13.8 


a  Lenj^h  of  levee,  3,500  feet. 

b  Len^h  of  levee,  3,865  feet. 

«  A  lar^e  portion  of  this  work  was  placed  during  season  of  1897-88. 

d  Length  of  levee,  3,380  feet. 

Note. — '<  Average  height''  is  from  top  of  levee  to  foot  of  slope  on  side  of  enlarge- 
ment. 

Respectfully  submitted. 

£.  C.  TOLLINGER, 

Assistant  Engineer, 
Greenvillb,  Miss.,  May  2, 1899. 


Cost  of  worh  done  hy  the  United  States  in  the  Lotoer  Yazoo  Levee  distHotfrom  188$  to 

May  i,  1899. 


Stations. 


Miles  be- 
low 
Cairo. 


Contractor, 


I  Cubic  yards. 


Cost 


too- 400 

600-600 

000-  003 

1087-1058 

10876-1200 


1401-1530 
1870-1080 
3005-2066 

2700-2800 
380O-2S80 
8000u8100 
8100-8187 
816<^186 
8201-8215 
8806-3320 


8360-8400 
8400-8440 
8460-8514 
8880-8030 
4150-4200 
4200-^00 
4800-4400 


373L. 
375  L. 
379  L. 
302  L. 
892  L. 
394  L. 
399  L. 
403L. 
404L. 
410  L. 
420  L. 
431  L. 
433  L. 
483  L. 
484L. 
436L. 
486L. 
436L  . 
486L. 
486  L. 
445  L. 
450  L. 
460L. 
475  L. 
476L. 


Levee  construction,  1882  to  May  1, 1808 '  c  11, 103, 026 

Levee  construction.  May  1, 1898,  to  May  1, 1800: 
Above  Greenville- 
Ernest  Hyner , 

X.B.  Mantle , 

J.CNeely 

Hugh  Morgan , 

Stone  &Stan8ell 

Hugh  Morgan , 

T.Sullivan  &  Co 

T.  Sullivan  &  Co 

Robert  Johnson 

McCadden  &  Roach 

Ernest  Hyner , 

Ernest  Hyner , 

Ernest  Hyner , 

T.  Sullivan  &  Co 

BenTalley 

Jas.H.Oary 

Mclnt^'re  &  Howard 

P.  F.  Lamb 

MoLeod  ^McCarten 

HcLeod  &  McCarten 

Arnold  &  DeGaris 

Arnold  &  DeGaris 

BenTalley 

HcCadden  &  Roach 

Timothy  Sullivan 


d  $1,782, 064. 98 


36,644 

4,633.72 

21, 010 

2,521.30 

20,986 

1,857.26 

4.660 

442.70 

87, 916 

18,600.80 

8,580 

810.35 

18,104 

1.180.88 

27,848 

2,492  40 

17.920 

1.566.21 

85.038 

•  10,309.58 

90,955 

10,914.60 

8.9.284 

10,714.08 

83,921 

5,427.36 

10.306 

1,236.72 

81,720 

12.430.80 

16, 175 

2.021.88 

136,716 

•  16.447.44 

86,460 

11,672.11 

82,326 

4.105.30 

44,000 

5,509.42 

8,253 

•1,328.57 

27,088 

•4,265.57 

136,348 

18,030.65 

64,233 

8,607.00 

80,678 

•10,484.20 

•Includes  38,178 cubic  yards  not  reported  last  year. 
4  Includes  830,005.45  not  reported  last  year. 
•  Pnflnlahed. 
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Co$t  of  work  done  hy  the  United  States  in  the  Lower  Yazoo  Levee  dietriotfrom  18818  to 
May  1, 1899~-Continned, 


Stations. 


Mfles  be- 
low 
Cairo. 


Contractor. 


Cubic  yardfl. 


Cost. 


0-  W 

9-  100 

60-  100 

100-  150 

10(^  200 

150-200 

200-800 

30&-400 

400-  500 

500-  600 

600-  700 

700-  700 

811-900 

OOO-IOOO 

1000-1100 

1070-1180 

1100-1200 

1200-1800 

1800-1400 

1400-1 500 

1500-1600 

160(»-1700 

1700-1800 

1800-1900 

1900-2000 

2000-2060 

2000-2110 

2400-2671 

3109-3184 

4078-4138 

4133-4188 

4188.4243a 


479L. 

479  L. 

480  L. 

480  L. 
480L. 

481  L. 
483L. 
485  L. 
487  L. 
489L. 

491  L  . 

492  L  . 

492  L. 

493  L. 

494  L. 

495  L. 
496L. 
497  L. 

499  L. 

500  L. 
602L. 
503  L. 
504L. 
505  L. 

512  L. 

513  L. 

514  L. 
527  L. 
637  L. 
564L. 
665  L. 
565L. 


Levee  constractlon,  Hay  1, 1898,  to  May  1, 1890— 
Continned. 
Below  Greenville— 

Tiinothv  Sallivan 

C.  A.  Winter 

L.O.Dulaney 

T.Mike 

Jno.  G.  Seaaions 

T.Mike 

H.F.Watkina 

Jiio.G.Sefw1ona 

J.H.MoTigbe 

T.Mike 

C.  A.  Winter 

C.  A.  Winter 

John  C.  Molntyre 

J.  B.  Lewis 

J.  B.  Lewis 

J.  E.  Kerr 

T.Mike 

T.Mike 

Bobert  Johnson 

M.McTiehe 

John  O.McIntvre 

Ben  Tallev 

H.F.Wntklna 

J.ft  A.  Wynn 

Martin  Jenninf^  A  Co 

Cbas.  T.  Worthington 

Ben  Talley 

J.  E.  Kerr 

Bobert  Johnsen 

Shippev  ^Kilpatrick 

ShippeV  &  Kilpatrick 

Shippey  &  Kilpatrick 


Total  oonatmotion.  May  1, 1896,  to  May  1, 
1899 


Total  oonatraction,  1882  to  May  1, 1899  . . . . 

Hlj^h-water  protection,  repairs,  and  engineering 
expenses,  1882  to  May  1,1898 

High-water  protection,  repairs,  and  engineering 
expenses,  May  1, 189iB,  to  May  1,1809 


Total  high- water  protection,  repairs,  and 
engineering  expenaea,  1882  to  May  1, 1899. 

Total  cost,  1882  to  May  1,1889 


9,780 
8.949 
89,776 
88,398 
12,285 
80,619 
46.981 
66,070 
43.810 
68.029 
64,782 
44,124 
48,786 
98,641 
69.256 
26,208 
48,058 
27.409 
57.540 
88,247 
02,961 
80,117 
17,500 
63,952 
47,812 
111.951 
100, 176 
29,250 
86,120 
94,  R82 
97,821 
61,866 


2,845,842 


13,949,268 


$1,05L85 

298.43 

4,069.08 

8,739.47 

1,286.04 

2.893.50 

•4.608.10 

5,887.86 

•5,413.76 

•5,07L78 

8.988.50 

«6,90L58 

•7,279.42 

•18,069.93 

•7,051.46 

8, 013. 92 

•4,090.03 

•2, 738. 16 

•8.056.44 

•15,884.46 

•9.680.25 

•4, 216. 38 

•2.009.00 

•  6,395.20 

5,677.68 

11, 055. 16 

10, 017. 50 

•4,095.00 

4,100.84 

•  13.911.91 

•  14,345.11 
•9,045.84 


d868, 716. 68 


2,100,780.61 


•825,801.78 
44,436.87 


870,288.59 


42,471,019.20 


•TTnfinished. 

d  Includes  liabiUties  not  paid,  amoonting  to  |86,766a7. 

•Includes  $11,797.08  not  reported  last  year. 
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Cost  of  VMfrk  done  hy  the  United  States  in  the  Upper  Teneas  Levee  district  from  1882  to 

May  1, 1899. 


Stations. 


MOes  be- 
low 
Cairo. 


Contractor. 


CnUo  yards. 


Cost 


84-   40 

150- 2U 

180-  230 

420-484 

520-  006 

605-  930 

630->jB60 

680-  710 

710-  750 

906-931 

1080-1200 

1200-1240 

1240-1490 

1400-1510 

1730-1740 

1740-1780 

1780-1810 

1810-1941 

1826-1831 

1942-2047 

3740-2850 

2850-3065 

80415-3  l(K) 

8100-3160 

8160-3185 

81&'>-3400 

8400-3500 

8500-3600 

3600-3700 

8700-8760 

0-256 
S41 1-2500 
3500-2601 
2810-2931 
2931-8031 
8031-3118 
8118-3197 
8197-3277 
8277-3810 
8310-8328 
8328-3428 
8428-3550 
4409-4432 
443^-4452 
4452^472 
4472-4402 
4492-4507 
4540-4551 
4D61-4570 


42611. 
405R. 

426  R. 

427  R. 

429  R. 

430  R  . 

430  R. 

431  R. 

432  R  . 
438R  . 

441  R. 

442  R. 
444R. 
449  R. 

451  R. 

452  R. 
466  B. 
466  R. 
466  R. 
468  R. 
490  R  . 
494  R  . 
496  R. 
494  R. 
498  R. 
496  R. 
505  R  . 
506R. 
508  R  . 
609R. 

620  R. 
662  R. 
664R. 
674  R  . 
676  R. 
577  R. 
579  R. 

680  R. 

681  R. 

682  R  . 
582  R. 
683R. 
603  R. 
603  R. 

603  R. 
604R. 

604  R. 

605  R. 
605B. 


Levee  oonstmction,  1882  to  Hay  1, 1898 

Levee  constmctioii,  Kay  1, 1898,  to  May  1, 1899: 
Arkausao — 

Andy  Tracy 

Lacy  &  WfiitehiU 

J.M.Wh!tehiU 

W.M.Bat«a&Co 

L.  C.  Dreflbach  &  Bro 

"Wm.  M.  Forrest 

J.M.  Whitehill 

Lacy  &  Whitehill 

C.  A.  Lacy 

Geo.  R.  Lacv 

J.  M.  Whitehill 

Wm.  M.  Forreet 

CO.Grocnleo 

C.A.Wiuter 

Gary  &  Johnnen 

Shippey  &  Johnsen 

Robert  Johnnen 

J.  V.  Daugherty 

J.  E.  Moore 

HcCadden  Sc  Roach 

W.  R.  Lewi8  &  Co 

W.  R.  LewiSife  Co 

W.  M.Bates  &  Co 

W.M.Bates 

W.M  Bates  &  Co 

Stone  &  Stansell 

C.  A  Winter 

C.  A.  Wiuter 

BenTalley 

W.M.  Bates 

Louisiana- 
Arnold  it  DeGaris 

L.  Aschaflenbnre 

W.M.  Bates 

J.H.McTighe 

W.  J.  Bentley  &  Co 

Geo.  B.  Vaughan 

W.M.  BatoH 

A.S.Coltharp 

A.  S.  Coltharp 

Geo.  B.  Vangban 

J.C.Hodge 

Timothy  Snili  van 

J.S.McTJgheB.C.&LLCo 

Ernest  Hyner 

Ernest  Hyner 

Ernest  Hyner 

EmoHt  Hvner 

Arnold,  beGaris  &  Co 

J.8.MoTigheB.C.&LLCo 


al6,802,877 


6  $2, 785, 794. 77 


Total  constmction,  May  1, 1888,  to  May  1, 

1899 : 


Total  constmction,  1882  to  May  1, 1899  . 

High- water  protection,  repairs,  and  engineering 
1, 18~* ''"*'*  '~^ 


expenses,  1882  to  May  1, 1898 
High-waterprotection.  repairs,  and  engineering 
expenses,  May  1, 1888,  to  May  1, 1899 


Total  high'Water  protection,  repairs,  and 
engineeringexpenses,  1882  to  May  1, 1899. 

Totsl  cost,  1882  to  May  1,1889 


4,0U 
8,203 

8,894 

42,376 

88,117 

810 

29,947 

9,646 
18,992 
13,312 

8,223 

8,984 
20,181 
14,998 

6.724 
68,105 

4,812 
60,644 

8,019 
89.391 
49,838 
29.814 
25.038 
87,416 
31.878 
21.029 
65.861 
86.843 
84,404 
60,682 

983 
69.043 
46,387 
73.866 
68.228 
66.852 
84,182 
42.491 
10,879 
191 
78.908 
81.635 
31.478 
26.661 
41. 813 
62.149 
16,800 
41,168 
8,978 


1,479,638 


18,283,416 


716.88 

864.81 

766.22 

06,720.76 

e  6, 834  37 

0188.00 

•8,593.64 

1,108.33 

1,707.38 

«  2, 927. 30 

el,  150.40 

ol,  608  13 

4,0:>6.20 

2,155.96 

1,001.13 

8,238.70 

c  517. 00 

08,103.04 

483.04 

e6, 888.95 

c6.468.97 

3,869.86 

e3,504.Ca 

04,115.76 

8,206.70 

6,244.63 

0  8.973.56 

0  5.526.45 

0  5,160.60 

8,322.76 

121.73 

09,29:1.36 

06.487.18 

07,379.11 

09.899.47 

05,082.56 

04.110. 94 

•  4,865.41 

919.28 

18.(16 

09.238.50 

9.683.93 

8,907.90 

7,304.26 

11. 49a  58 

14,2)40.98 

4,344.99 

015,125.66 

01,193.40 


285,719.84 


8,021,514.11 


614,184.66 
40,302.78 


664,337.44 


48,e76.86L66 


alnclades  2,680  onbic  yards  not  reported  last  year. 

b  Includes  $22,844.42  not  reported  last  year. 

sUiiflnished. 

dllnclades  liabiUtlas  not  paid,  amoonting  to  $4S,228.0I» 
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Financial  statemenU 

A8HBB00K  KECK. 

Balanoe  nnezpended  JuTie  30, 1898 $7,677.05 

Expended  to  Juno  30, 1899 6,998.U 

Balance  unexpended  Jane  30, 1899  (in  hand  and  available) 678. 91 

Expenditnres  apportioned: 

Material  for  oonBtruction 1, 538. 78 

Labor  on  conBtruotion 810.28 

Cost  and  care  of  plant,  outfit,  and  supplies 2,095.93 

Towage  and  steamer  expense 927.05 

Administration  and  office  expense 1,336.83 

Subsistence 289.27 

Total •    6,998.14 

Amount  that  can  be  profitably  expended  daring  fiscal  year  ending  June 
30,1901 30,000.00 

GREENVILLE,  MISS. 

Balance  unexpended  June  80, 1898 $1,965.57 

Allotted  during  year 100,000.00 

Total.— 101,965.57 

Expended  to  June  30. 1899 101,534.98 

Balance  unexpended  June  30, 1899  (In  hand  and  available) 430. 59 

Expenditures  apportioned: 

Material  for  constr action 47,646.03 

Labor  on  constractiou  and  snperintendenoe 42, 706. 87 

Cost  of  plant,  outfit,  and  supplies 1,521.18 

Administration  and  office  expenses 2,774.25 

Subsistence 6,886.65 

Total 101,534.98 

Amount  that  can  be  profitably  expended  daring  fiscal  year  ending  June 
80^1901 20,000.00 

LAKE  PROVIDENCB  BEACH. 

Balance  unexpended  June  30, 1898 $14,394.24 

Allotted  during  year .,.    10,000.00 

24,394.24 
Amount  transferred  to  New  Orleans  Harbor 10,000.00 

Total 14,394.24 

Expended  to  June  30, 1899 13, 501. 08 

Balance  unexpended  June  30, 1899  (in  hand  and  available) 893. 16 

Expenditures  apportioned : 

Material  for  construction 5,246.89 

Labor  on  constractiou  and  saperiotendence 4, 580. 47 

Cost  and  care  of  plant,  outfit,  aod  repairs 64.80 

Towage  and  steamer  expenses 2,031.41 

Administration  and  office  expenses 593.44 

Subsistence 984.07 

Total 13,501.08 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
80^1901 30,000.00 
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DSLTA  POIMT. 

BalftDoe  anexpeiided  Jone  30, 1898 $2,745.72 

Allotted  daring  year 40,0;'0.00 

ToUl 42,745.72 

Expended  to  Jone  90,  1899 2,083.21 

Balance  unexpended  June  30, 1899  (available) 40, 662. 51 

InTreaeury 25,000.00 

In  hand 16,662.51 

•    40,662.51 

Expend!  t  nres  apportion  ed : 

Material  for  oonetraction 2,044.21 

Admiiiistration  and  office  expenses 39.00 

Total 2,083.21 

Amonnt  that  can  be  profitably  expended  daring  fi8cal  year  ending  Jane 
80,1901 20,000.00 

LOWER  TAZOO  UEVBB  DSITRICT. 

Balance  unexpended  Jnne  30, 1898 $142,106.02 

Allotted  during  Tear 357,000.00 

Amount  reoeiyea  on  account  oTerpaymont 7.36 

Total 499,113.38 

Expended  to  June  80, 1899 391,393.17 

Balance  unexpended  June  30, 1899 107,720.21 

In  Treasury 100,300.00 

In  hand 7,420.21 

107,720.21 
Amount  covered  by  existing  contracts  and  liabilities 107, 720. 21 

Expenditures  apportioned : 

Levee  construction 851,900.73 

Engineering  and  office  expenses,  high- water  protection  and  repairs. .    39, 492. 44 

Total -. 391,393.17 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
80,1901 500,000.00 

UPPER  TEKSAfl  LBYXE  DISTRICT. 

Balance  unexx^nded  June  80, 1898 $179,430.01 

Allotted  during  year 215,000.00 

Amount  received  on  account  overpayment .44 


Total 394,430.45 

Expended  to  June  80, 1899 252,934.99 

Balance  unexpended  Jane  80, 1899 141,495.46 

In  Treasury 136,000.00 

In  hand 6,495.46 

141,495.46 
Amount  oorerad  by  ttdating  contracts  and  liabilities •  •••.  141, 495. 46 
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Expenditures  apportioned: 

Levee  constrnotJon $219,826.53 

Engineering  and  office  expenses,  high- water  protection  and  repairs. .    S3, 106. 46 

Total 252,934.99 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1901 500,000.00 

8URVBT8,  GAUGSS,  AND  OBSERVATIONS. 

Balance  unexpended  June  30, 1898 $248.41 

Expended  to  June30, 1899 248.41 

Expenditures  apportioned : 

Material  and  stationery %. 69.42 

Subsistence 178.99 


Total 248.41 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1901 5,000.00 

STONE. 

Balance  unexpended  June  30,1898 $9,087.18 

Expended  to  June  30, 1899 9,087.18 

Expenditures  apportioned: 

Stone 5,176.82 

Towing  stone  and  unloading  same 647.01 

Cost  and  care  of  plant,  outfit,  add  supplies 109.20 

Administration  and  office  expeimes 1, 061. 54 

Subsistence 92.61 

Purchase  of  quarry 2,000.00 

Total 9,087.18 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1901 30,000.00 

PLANT. 

Balance  unexpended  June  30, 1898 $48,978.75 

Allotted  during  year 20,000.00 

Total 1 68,978.75 

Expended  to  June  30, 1899 67,883.28 

Balance  unexpended  June  30,  1899  (in  hand  and  covered  by  out- 
standing liabilities) 1,095.47 

Expenditures  apportioned:  * 

Cost  of  steamer  Arthur  Eider,  including  outfit 37, 460. 00 

Material  for  repairs,  outfit,  and  supplies 2,713.11 

Care  of  plant,  and  labor  on  repairs 21,901.58 

Administration  and  office  expenses 1, 319.17 

Subsistence 4,499.42 

Total 67,883.28 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1901 80,000.00 


Digitized  by 


Google 


3584      REPORT  OF  THE  CHIEF  OF  ENGINEEBS,  IT.  8.  ARHT. 

Jhiiraet  of  propotatt  for  Uroe  work  in  Lower  Tomoo  Loree  di9triei  helaw  GrooHviUe, 
received  and  opened  by  Capt.  H,  C,  Newoomer,  Corp$  of  Engineere,  July  6, 1898, 


Ka 


Name  of  bidder. 


SUttODB 

2(K)-3U0 
(483  L.). 


Stations 
800-400 
(485  L.). 


Stations 
400^00 
(487  L.). 


StaMons 
fiOO-600 

(489  L.). 


Ststions 
600-700 
(491 L.). 


Statfona 
700-790 
(48S  L.). 


1 
9 

8 

4 

8 

6 
10 
11 
13 
14 
15 
17 
18 
19 
21 
23 
24 
25 
27 
28 
20 
80 
81  I 
83  i 
84 
85  I 
86' 
87  : 
89 
40 
41  I 
42 
tf  I 


J.H.Cai7 

John  S<'ott  it  Sons 

L.  C.  Dresbaoh  &  Bro... 

J.  E.  Moore 

Shippej  &  Kilpatrick... 

J.^^  A.  W\nn 

T.  Mike 

Hugh  Morgan 

Gn*ea  Clay 

Aderbolilt  it  Lowrance  . 

C.  A.  Winter 

W.M.  Baton 

Robert  Johnsen 

H.  F.  Watkins 

Jno.  O.  S<«MioDS 

L.  C.  Dataney 

MoCaddeu  ic  Roach 

BiiHh  Bros 

P.  U.  Rogers 

Thomas  £  0> 

Emt'st  Hyner 

J.  K.Kerr 

Martin  Jennings  &  Co  . . 

Gilchrist  &  Crow 

Thompson  Sl  Powell 

J.  H.  McTighe 

J.  B.  Lewis 

N.  I.  McLeod 

Bstt.  O'Brien 

John  C.  Mclntyre 

Hclgaf*on  Bros 

Morrow  4t,  Carter 

Ben  Talley 


Genu, 
11 
II 
12.75 


OenU. 
13 
14 


18 


14 

9 

9.8 
12.5 
12.75 
13 


11.876 
14 


18 
12.5 
10.8 
16.6 


U 

22.5 

13.6 


13.9 
18.75 


CmU. 

10.46 

14.6 

11.76 
9.125 

U 

11 
a8.74 

12.6 

14 

18.6 


OrniU, 
16 


20 
19.46 


14.46 


18 


11 

14.26 
a  10 
10.5 
11.98 
12.6 
14 
12 

18.99 
18 
10.6 
13.5 
11.9 
10.9 


12 
14 

10.95 
110.6 
17 

12.6 
16.6 


18.6 
14.6 
12 


11.76 

12.23 

14 

11.375 

14 

12 

11 


18.99 

11 

18.9 

14.75 

16 

13.24 

12.6 

12.4 

12.97 


21 

82.6 

18 

14 

18.99 

18 

19.6 

14.76 


»12.6 
13.4 


12 

13.6 

10.23 

10.5 

14 

14.6 

12.6 

13 

13.99 

11.6 

16.8 

12.76 

11 

13.76 

11 

1L76 

1L73 


14.87 

td.75 
•  13.876 

16 

14.26 

14.90 

14.9 
614 

17.6 

16 


16 

20.76 
a  13. 876 
14 
26 

14.00 
14.6 
18 
22.6 


18.99 
26 
22.9 
16 


90 
28 
16.6 


14.9 


16.76 


12.6 


13.25 


18.76 


19 
U 


12 
14 


14 
10.76 


17.876 
... 


16.376 


No. 


Name  of  bidder. 


Stations 
811-900 
(492  L.). 


Stations 
900  1000 
(493  L.). 


Stations 
1000-1100 
(491  L.). 


Stations 
110(^1200 
(405  L.). 


Stations 
1200-1300 
(497  L.). 


J.  H.  Cary 

John  Scott  Sl  Sons 

L.  C.  Dn^sbach  &.  Bro... 

J.  £  Moore 

Shippey  &  Kilpatrick .. 

J.  &  A.  Wynn 

M.  McTighe 

T.Mike 

Hugh  Morgan 

Grten  Clay 

Aderholdt  8l  Lowranoe . 

C.  A.  Winter 

W.  M.  Bates 

Robert  Johnnen 

19  '«H.  F.  Watkins 

20  Jno.  A.  Cannon 

21  I  Jno.  G.  SesMions 

23  '  L.  C.  Dulaney 

McCadden  Sl  Roach 

Bush  Bros 

EmoMtUyner 

J  E.  Kerr 

Martin  Jennings  &,  Co. . 

W.  R.  l^wia  &i  Co 

Gilchrist  &  Crow 

TliompHon  8c  Powell 

J.  H.  McTighe 

J.  B.  Lewis 

N.I.  McLeod 

Batt.  O'Brit'n 

John  C.  Mclntyre 

Helgason  Bros 

Morrow  8l  (Sartor 

Ben  Talley 


Oente. 
26 
24.46 


CenU» 
14 
14.24 


12 
14.90 


16.46 
"liV^ 


€knU* 

11 

14.6 

14.76 


OeniM. 

18.6 
17 


16.81 


12.875 

'ii 


10.0 
18 
a9.6 


82 

24.75 

24.875 

23.76 

24.9 

27 


28 

16 

17.74 

17 

17 

18.40 


18.88 

15.76 

14.126 

16 

14 

16 


18.94 

18.76 

10.76 

12 

19.6 

10.96 

11 


80 
25 
21 
50 
24.75 


18.95 

22.5 

16 

20 

14.626 


15 


20 

14.16 

20 

14 

18.1 

12.876 

13.4 

15.26 

15 


18 

12.24 

14 

11 

14.8 

1L875 


12.76 
18.26 
«9.00 
18.6 
18.4 
18.76 
1L196 
18 
19 

11.00 
14 

12.  tt 
16 

12.96 
14 

11.76 
16.0 
18.626 


24.75 
»i6.'625 


a  13. 26 


alLO 


14.876 


14 

18.876 

14 

16 

14 


12.6 

12.98 

14.4 

11.4 

10.7 

14 

1L876 

14 

18.45 

ia26 


14 

16 

16.6 

12.0 

11 

18.5 

n.26 

18 

17 

19 


•Aooepted. 


OLandside. 
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APPENDIX  W  W — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION,     3585 

Ab$traei  of  praposaU  far  levee  tporh  <n  Lower  Yazoo  Levee  district  below  Oreenville, 
received  and  opened  by  Capt,  H.  C,  Newcomer,  etc, — CoDtinaed. 


No. 


Name  of  bidder. 


SUtioat 
1800-1400 
(4»L.). 


Stations 
1400-1500 
(500  L.). 


Stations 
1600-1000 
(502  L.). 


Stations 
1800-1700 
(503  L.). 


Stations 
1700-1800 
(604  L.). 


1  J.H.C;ary 

2  John  Scott  &  Sons 

3  L.C.  Dresbach&Bro..., 

5  Shippey  A.  Kilpatrick  . . . 

6  J.&A.Wynn 

8     M.MoTighe 

12     Green  Clav 

18     Bnran&Kinff 

14  I  Aaerholdt  & Xowrance. . 

15  '  C.A. Winter 

17  W.M.Bates 

18  Robert  Johnsen 

10     H.F.Wat1cins 

20  i  Jno.  A.Cannon 

21  :  Jno.  0^.  Sessions 

23  t  L.C.DuIaney 

24  i  MoCadden  &  Roaoh 

26  I  BushBros 

29  i  Ernest  Hyner 

30  j  J.B.Kerr 

81  I  Martin  Jennin^  &  Co  . . 
83  :  Gilchrist  &  Crow 

85  J.H.MoTighe 

86  I  J.  B.  Lewis  . 


OentB. 
18.6 
18.46 


OmUi. 
18.6 
22 


OentB, 
18.6 
82 


OentM, 
18.6 


Omtt. 


16 
17 
14.75 


88 

12.876 
a  18 
19 


16.07 
....... 


20 


24.5 
16.97 
26 
a  14 
29 


27.5 

28.97 

27 

24.9 

80 


21 
21 
16 

24.9 
27.25 


28 
19.94 


18.76 
10.5 


14 


87.25 


28.9 

28 

27.5 

25 

25 

45 

21.75 


29.72 

80 

22.45 

28 

29 

60 

22.875 


22 

27.5 

30 

28 

60 

17.025 


40 
80 


19.375 


Batt  O'Brien 

John  C.  Molntyre. . 

Helgason  Bros 

Morrow  &  Carter . . 
Ben  Talley 


10.7 

19.74 

24.626 

18 

96.9 

23.6 


84 
28.7 


26.875 


27 
28.6 


17.7 
"a  is*  876* 
"'22 


16.7 


lU 


111.48 
18.876 
19.9 
86 
17.6 
16.5 
14.94 


14.376 
15 


12.5 
'i4.'376 


13 


No. 


Name  of  bidder. 


Stations 
1800-1900 
(605L.). 


SUtions 
1900-2000 
(512  L.). 


Stations 
2000-2060 
(618  L.). 


Stations 
2060-2110 
(514  L.). 


John  Soott&Sons 

L. C. Dresbach  &  Bro  ... 

J.  A  A.Wynn 

M.MoTlghe 

T.Mike 

Green  Clay 

Brran&Kiiie. 

Aaerholdt  AXowrance  . 

W.M.Bates 

Robert  Johnsen 

H.F.Watkius 

Jno.  A.Cannon 

Jno.  G.  Sessions 

W.  J.  Bentley  &  Co 

L.C.I>alaney 

McCadden  Se.  Roach 

BushBros 

Chas.  T.  Worthington . . . 

Thomas  A  0> 

Ernest  Hyner 

J.B.Kerr 

Martin  Jennings  &  Co  . . 

Gilchrist  &  Crow 

J.H.MoTighe 

J.B.Lewis 

N.LMoLeod 

Batt  O'Brien 

John  C.  Molntyre 

Helgason  Bros 

Morrow  Sl  Carter 

Ben  Talley 


OenU, 


Oenti. 


a  10 
14 


10.1 
18.5 


13.66 

12.5 

17 

12.5 

14 

n.74 

14.875 

11.93 


12.96 

18 

15 

18 

13.5 

14.49 

21.876 


OenU. 
10.23 
10.0 
8.86 
12.16 
11 
12.5 


18 

13.6 

15 


11.99 

12 

21.8 

14.875 

18 


18 

18.76 
15 

14.76 
11.09 
12 
20 
a  11. 875 
10 


12 
12 
11 

10.08 
12. 375 
10.9 
28.45 
12.25 
11 
11 

a  9. 875 
11.99 


12.9 


18.9 


18.875 


14.5 

18.875 

18.75 


13.5 


18.6 

n.376 

10 

12.4 

10.7 

10.  S 

11 

10. 376 

10.76 

13.6 

10 


CkfUt, 
10.28 
11.5 
9.5 
12 


13 


12.75 

12.5 

11 

U.98 

18.5 

11.42 

22.45 

12.25 

11 

U 


11.99 


13.8 
11. 375 
10.5 
12.4 

n.7 

10.78 
11.5 
10.625 
10.9 
18.9 
a  10 


SNG  9d 226 


•Aooepted. 
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3586      REPORT   OF   THE   CHIEF  OF   ENGINEERS,  U.  8.  ARMY 

roposala  for  levee  work  in  Upper  Tens<u  Levee  district,  reoeivi 
Mf  Capt,  H,  C.  Newcomer,  Corps  of  Engineer;  July  6, 1898, 


Abstraet  of  proposals  for  levee  work  in  Upper  Tensas  Levee  district,  received  and  opened 


No. 


Name  of  bidder. 


In  Arkansas. 


IP 

lit 


•5s -i 


In  Louisiana. 


|2g 


John  Soott  &  Sods  . . , 

J.  B.  Moore 

Shippey  Sl  Kilpatrick . 

F.L.Maxweir. 

M.McTl(rtie 

L.  Aschaffenbnrg  — 

HnghMorirsn 

C.  A.  Winter 


Omit. 


OmU. 


Cents, 


Cents. 


Cents. 


13. 375 
J4 


16.625 


CenU. 
18 


Cents. 
18 


Cents. 
21 


19 


C.  A.  Lacy 

W.M.Bates 

Bobert  Johnson 

Jno.  A.  Cannon 

Jno.  6.  Sessions 

W.J.Bentley&Co... 
McCadden  &.  Roach.. 

Thomas  &  Co 

Martin  Jennings&Co 
W.R.  Lewis  &Co... 

J.H.MoTighe. 

J.fi.  Lewis 

Robert  Nicholson  — 

Batt.  O'Brien 

HelffasoD  Bros 

BenTalley 


12.5 

15.94 

a  11. 99 


18.99 
20 


17.5 
» 13. 625 


2L9 

16 

a  15. 74 


14 

12 
18.74 


20.6 

19 

28.74 


al6 


18.98 
'22.875 


17.5 
22.876 


17.6 


L875 


19 
22.6 


12 


(14.95 
'22.'875 


21.75 

17.25 

17.99 

17.625 

14.4 


2L75 

27.5 

17.99 


2L75 

80 

17.99 


19.75 


16.4 
18.6 


al8.6 


16 


21 


15.2 
16**' 
16*** 


14.4 
'2i."7" 


13.  fl 


21.875 


24.7 


15 


a  15 


16.21 
17.74 
17.5 


a9.98 
14 


17.5 
14.9 


19 
28 
24 
19.9 


aAoeepted. 

Abstract  of  informal  proposals  for  levee  work  in  Lower  Yazoo  Lefoee  distriet  Mow  Green- 
ville, received  and  opened  by  CapU  H,  C,  Newcomer,  Corps  of  Engineers,  August  US, 

1898, 


No. 


Name  of  bidder. 


Stations 
1070-1130 
(495  L.). 


Stations 
2400-2671 
(527  L.>. 


Stations 
4078-4133 
(554  L.). 


Stations 
4133^188 
(555  L.). 


Stations 

4188-4243a 
(555  L.). 


Shippey  &,  Kilpatrick  . 
McCad'den  &,  Roach  — 

J.  E.  Kerr 

J.  H.  Bryant  Co 

Helgason  Bros. 

Cary  &  Johnson 

Thomas^  C^ 

L.  C.  Dresbach  &  Bro  ... 

John  Scott  &.  Sons 

Martin  Jennings  &  Co. , 

N.LMoLeod 

W.M.Bates 

Stone  &  Stansell 

BenTalley 

L.  C.Dnlaney 

Batt  O'Brien 

C.  A.  Winter 

T.  Likens 

BnshBros , 


Cents. 


Cents. 


Cents. 
614.74 


CenU. 
b  14. 74 


M1.5 
12 


614 

18 


17 


19 


14.94 
15.49 
16 


15.49 
18 


12.  :m 
12.48 


17 


17 
16 


17 
28 


27 

ie* 


9.375 
1L87 


15 
17 
14 
16 
19.  i 


22.5 

23 

16.44 

24 

27.73 


Cents. 
614.74 
12.49 
18 
12 

18.96 
15.49 
14 

12.125 
17 
15 

12.375 
12.5 
13 

U.96 
11.98 
14 


15.87 


24 


24 


13.875 


k  Accepted. 
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APPENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3587 

Abstract  of  informal  proposals  for  levee  work  in  Upper  Tensas  districty  received  and  opened 
by  Capt,  H,  C,  Xewcomer,  Corps  of  Engineers^  Augvst  i^,  1898, 


No. 


Name  of  bidder. 


Ill  Arkansas. 


It. 


00*4 


lis 


lii 


Cents. 
20 
17.43 


Shippey  &  Kilpatrick 
McCadden  &.  Roach 

J.M.  Whitehill 

J.E.Kerr 

M.MoTiehe 

Cary  &  JohnBen .... 

J.£.  Houre 

L.  C.  Dreebach  &  Bro 
Martin  Jennings  Sc  Co 
William  M.Forrest  ., 

W.M.Bates 25 

Stone  &  Stansell  . 

J.B.Lewie 

Andv  Tracy 

C.A.Laoy 

W.  R.  Lewis  Sc  Co 
Bush  Bros 


Gents. 
20 

17.43 
22 


Cents. 
20 

17.43 
30 


Cents. 
20 

17.43 
9.75 


Cents. 


Cents.     Cents. 


Cents,    Cents. 


17.43 
18.5 


17.43  a  17. 43 


17.43  I      17.43 


1617.40 


617.98 
25 

24.5 
18 
26.96 


621 


614.5 
17 


35 


617.9 
25 


14.825 

9.4 

68.99 


32.5 


2.76  !  20 


19.625 
"i9."« 
'22.'6 


35 
19.99 


14.95 


612.98 


22.25 


20 
22.94 


24.99 
612.98 


a  Rejected  and  work  readvertised. 


6  Accepted. 


Abstract  of  informal  proposals  for  levee  work  in  Upper  Tensas  Levee  district,  received  and 
opened  by  Capt.  ££.  C.  Newcomer,  Corps  of  Engineers,  August  12,  1898, 


No. 


Kame  of  bidder. 


A.aColtharp 

McCadden  &  Roach  . . 

J.KKerr 

J.  H.  Bryan  &  Co 

Helgason  Bros 

M.McTighe 

J.E.Moore 

L.  C.  Dresbach  &  Bro. 
John  Scott  &  Sons  . . . 
Martia  Jennings  &  Co 

J.H.McTighe 

W.M.Bates 

Stone  &  Stansell 

BenTalley 

Ernest  Hyner 

W.L.Linnan 

J.  6.  Boney 

Hugh  McCarten 

Robt.  Nicholson 

Batt.  O'Brien 

W.J.Bentley  &Co... 

L.  AschaffenDurg 

F.L.Maxwell 

BnsbBroa 

Geo.  B.  Yanghan  . .  . . 


In  Arkansas. 


i 


Cents.  I   Cents. 


ii.'isT'ii.'is 


18  I 
16. 75  ; 
13.73 


27.6 


19 


all 
13 


a24.94 


Cents. 


17.43 


13.99 
'is.' 25 


13.73 


a  12. 5 
13 
16 


In  Lonisiana. 


Cents. 


17 


15.73 
15.76 


16 
17.376 


a  14 


18.94 


16.7 


15.72 


15.16 


aoOQ    . 

Ill 


Cents. 
a9.95 


17 


11.5 
14.75 


13.23 

16 

18 

n.40 

12.6 


12.44 
12.98 


12.74 
13.78 
14 

13.2 
12.6 
14.875 
a8.94 


CenU. 
17.45 


16.98 
19.5 


16 
22 

23.40 
al7 


Cents. 
alL45 


17 


13 
15.6 


13.48 

16 

16 

13.45 

18.75 


18 
27 


10.8 


28 
22.26 


13 
15.98 


13.98 

16.6 

2L2 

26 

14.875 


•  Accepted. 


S§4 


Centt. 
9.94 


12 
16.74 


16 


10.47 


14.73 
17.4 


21 
18 
a9.45 
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3588      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Abstract  of  informal  propoaala  for  levee  work  in  Lower  Yazoo  Levee  diatriotf  received  and 
opened  by  Capt,  H,  C.  Newcomer,  Corps  of  Engineers,  January  £6, 1899, 


No. 


Kame  of  bidder. 


Balefthed 
Loop. 

Station 
3160-3182  a 

(537  L.). 


No. 


Name  of  bidder. 


Baleehed 
Loop. 

Station 
316»-3182« 

(537  L.). 


Robert  Johnson. 

BuBhBroB 

A.P.Chilton.... 

H.Morgan 

John  (x.  Sessiona 


<knU, 
>15.7 
18 

16.75 
1&46 
19.88 


T.Hlko 

Stone  &,  Stanaell 

J.  H.  Gary 

Ben  Talley 


Omtf. 

16 

18.48 
16 
19.9 


1  Accepted. 

List  of  assistant  engineers  employed  on  work  of  river  and  harbor  improvement,  in  charge  of 
Capi,  H,  C,  Newcomer,  Corps  of  Engineers,  from  June  SO,  1898,  to  June  SO,  1899, 
inolusivet  under  ike  acts  approved  June  4, 1897,  July  19, 1897,  and  July  1, 1898. 


Beaidenoe. 


Arthar  Hider,  Oreen- 
viUe,-" 


B.  C.  Tollinger,  Green- 
TiUo^Miaa. 


H.  St.L.Copp6e,0reen- 
vUle.  MiHH. 

J.D.Van  Meter.Green- 
viUe,  Mlsa. 

W.  S.    Brown,    Lake 
Providenoe,  La. 


M<mths. 
12 


Time  I  Compen- 
em-     sationper 
ployod.    month. 


Where  employed. 


1250. 00     GreenTille,  Miaa . 


175.00   do. 

200.00   do. 


Work  on  which  employed. 


Care  and  repairs  to  plant,  oon- 
Btraotion   of  towboat,  and  re- 
pairs to  revetment  works 
rConatraction  and  repairs  of  levees 
175  00  '         do     .         .  .         1]    in  Upper  Tensas  district  in  Ar- 

'^'^  I ^^ I  Con^JScUon  and  repairs  of  levees 

in  Upper  Tensas  district. 

IConstraction  and  repairs  of  leveea 
in  Lower  Yaaoo  district  below 
Greenville. 
O>natraction  and  repairs  of  levees 
in  Lower  Yasoo  district. 
Constractlon  and  repairs  of  levaes 
in  Lower  Yaaoo  district  above 
Greenville. 
Construction  and  repairs  of  leveea 
in  Upper  Tensaa  diatriot  in  Loni- 


150.00    . 


150.00 


.do. 


Lake  Providenoe,  La. 


List  of  contracts  in  force  in  the  Lower  Yazoo  Levee  district  June  SO,  1899,  wit\ 
contractors,  date  qf  approval,  of  beginning  of  work,  and  expiratUm* 


0/ 


Levee 
stations. 


Miles 
below 
Cairo. 


Contractor. 


Date  of  ap- 
proval. 


Dateof  beein- 
ning  work. 


Expiration  of 
oontraoL 


200-  300 
400-  500 
700-  790 
811-  900 
900-1000 
1000-1100 
1100-1200 
1200-1300 
1300-1400 
14U0-1500 
1500-1600 
1600-1700 
1700-1800 
1800-1900 


483L., 
487  L., 
492L., 

492  L. 

493  L. 

494  L., 

495  L.. 
497  L., 

499  L. 

500  L. 

502  L. 

503  L. 

504  L. 
505L. 


H.F.Watkins.... 
J.U.McTiglie.... 

C.  A.  Winter 

Jno.  C.  Mclntyre . 

J.B.  Lewis 

do. 


T.Mike 

...do 

Bobert  Johnsen . . 

M.McTiKhe 

Jno.  C.  Mclutyre . 

BenTallev 

H.F.  Waikins.... 
J.  A.  A.  Wynn  . . . . 


Ang.  25,  1898 

do 

do , 

....do 

do 

do 

-.  .do , 

do , 

..  .do 

do , 

....do , 

.....do 

....do 

....do , 


Sept.  5,1898 
Dec.  12,1888 
Dec.  8, 1898 
Aug.  6,1888 
Sept  1,1896 
Nov.  16, 1898 
Oct.  22,1898 
Oct.  1. 1896 
Aug.  30, 1886 
July  15,1898 
Oct  25,1808 
Aug.  1,1898 
Nov.  23, 1898 
Aug.  12, 1888 


Dec.  1, 
Do. 
Do. 
Do. 
Da 
Dow 
Dol 
Dow 
Da 
Do. 
Da 
Da 
Da 
Da 


1880 
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Lisl  of  contracts  in  force  in  the  Upper  Tensas  Levee  district  June  SO,  1899,  with  names  of 
oontraoiors,  date  of  approval,  of  beginning  work,  and  expiration. 


Levee 
stations. 


Miles 
below 
Cairo. 


Con  tractor. 


Date  of 
approYsl. 


Date  of  beein 
nlng  work. 


Expiration  of 
contract. 


1780-1810 
1042-2047 
3400-3500 
8600-3600 
8000^00 
3411-2500 
2810-2931 
2931-3031 


406  B 
468B 
S06B 
506R 
608R 
662R 
674  R 
676  B 


Robert  Johnsen 

McCadden  A,  Roach . 

C.  A.  Winter 

do. 


BenTalley 

L.  Aschaffenbnrff... 

J.H.McTiffhe 

W.J.Bentley&Co. 


Ang.  25, 

do  -. 

....do.. 
....do.. 
...do.. 
....do.. 
....do.. 
....do.. 


I 


Sept.  10, 1896 
Aug.  29, 1898 
July  18,1808 
Sept.  19. 1898 
Deo.  12,1898 
Aug.  1,1898 
July  19,1898 
Aug.  16, 1898 


Dec.  1.  1899 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Appendix  4. 

Bbport  of  Major  O.  MgC.  Derby,  Corps  of  Enoinbkrs,  on  Operations  in  the 

Fourth  District. 

United  States  Engineer  Office, 

New  Orleans,  La,,  June  1, 1899, 

Colonel:  I  have  the  honor  to  snbmit  the  folio  wine  report  upon  the  work  of  the 
Fonrth  district,  MisslBsippi  River  Improvement,  for  the  period  from  Jane  1,  1898,  to 
Jane  1,1899: 

Parsaant  to  the  requirements  of  Special  Orders,  No.  126,  Adjutant-General's  Office, 
1898, 1  was  relieved  from  duty  in  charge  of  this  district  by  Maj.  J.  H.  Willard, 
Corps  of  Engineers,  U.  8.  A.,  June  3, 1898,  and  reported  to  Major-General  Shafter. 
U.  ».  A.,  for  daty  as  chief  enf^ineer  of  the  Firth  Army  Corps;  Major  Willard 
remained  in  charge  of  the  district  until  November  30, 1898,  when,  in  compliance 
with  Special  Orders,  No.  267,  A^utant-Generars  Office,  he  was  relieved  by  Capt. 
Henry  Jervey,  Corps  of  Engineers,  U.  8.  A.  After  the  close  of  the  Santiago  cam- 
paign and  the  declaration  of  peace  with  Spain,  orders  were  issued  mustering  out 
the  volunteer  troops,  and  in  compliance  with  Special  Orders,  Ko.  64,  Adjutant- 
General's  OiBce,  current  series,  I  returned  to  this  district,  relieving  Captain  Jervey 
March  23,  1899.  These  frequent  changes  of  the  officer  in  charge,  the  presence  of 
yellow  fever  in  the  district,  and  the  absence  of  several  of  the  civil  ussistants  who 
went  to  the  war,  have  necessarily  had  an  unfortunate  effect  upon  the  amount  and 
cost  of  the  work  accomplished  during  the  year. 

The  Kourth  district,  Mississippi  River  Improvement,  extends  from  Warren  ton,  7^ 
miles  below  Vicksburg,  to  the  Head  of  the  Passes,  about  13  miles  from  the  Gulf  of 
Mexico,  a  distance  of  452.8  miles  by  river. 

The  works  include  the  improvement  of  the  harbors  at  Natchez  and  Vidalia,  Missis- 
sippi and  Louisiana;  improvements  at  the  junction  of  the  Mississippi,  Red,  and  Atcha- 
falaya  rivers;  improvement  of  the  harbor  at  New  Orleans,  La. ;  improvement  of  the 
bars  in  the  Mississippi  River  below  Natchez,  and  the  construction,  repair,  and 
maintenance  of  a  portion  of  the  levee  system  of  the  district. 

harbors  of  NATCHEZ  AND  VIDALIA. 

The  project  for  this  Work  contemplates  the  construction  of  a  levee  on  or  near  the  . 
axis  of  Cowpen  Neck,  to  prevent  toe  flow  of  water  across  the  neck  during  high 
stages  of  the  river,  and  the  construction  of  about  16,000  linear  feet  of  bank  revet- 
ment in  Giles  Bend;  estimated  cost,  $541,300.  The  object  of  the  proposed  work  is 
to  prevent  the  formation  of  a  threatened  cut-off  at  Cowpen  Neck,  which  would 
cause  the  destruction  of  tiie  town  of  Vidalia,  much  injury  to  the  water  front  and 
landings  at  Natchez,  and  increased  cavings  of  the  banks  for  many  miles  above  and 
below,  with  consequent  destruction  of  expensive  parts  of  the  levee  system. 

The  amount  expended  upon  this  project  to  June  30, 1898,  was  $210,307.74,  and 
there  remained  available  a  balance  of  $131,944.30. 

During  the  current  year  but  little  progress  was  made;  the  river  remained  so  high 
throughout  the  season  as  to  greatly  interfere  with  the  work,  and  the  presence  of 
yellow  fever  at  New  Orleans  and  Natchez,  and  elsewhere  along  the  lower  river, 
made  it  impracticable  to  secure  the  necessary  labor  to  do  the  work,  and  quarantine 
restrictions  prevented  the  contractors  from  delivering  rock.  It  was  not  until  Sep- 
tember 8  that  it  was  thought  advisable  to  commence  the  construction  of  mats  and 
cribs.  This  was  continued,  in  the  face  of  extraordinary  difficulties,  until  January 
18,  when  it  was  suspended  on  account  of  the  rising  river;  122,000  square  feet  of 
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mats  and  52,800  oabic  feet  of  cribs  were  constructed  and  towed  from  the  willow 
bar  at  L' Argent  to  the  bank  to  be  protected,  a  distance  of  about  10  miles.  The 
details  of  the  work  accomplished  are  fully  described  in  the  appended  report  of  my 
assistant,  Mr.  H.  S.  Doaglas.  A  sketch  is  herewith  showing  the  location  of  the 
spnrs  and  the  rate  of  caving  of  the  bank. 

In  discussing  this  work  in  my  annual  report  last  year  I  reported  the  sitnation  as 
follows : 

''The  interval  between  the  axes  of  the  spnrs  is  about  450  feet,  and  experience  may 
prove  that  this  interval  is  too  wide;  bnt  even  if  an  extra  spur  has  to  be  placed  in 
each  interval,  the  first  cost  of  tbe  work  will  still  compare  favorably  with  other  revet- 
ment work  on  the  river. 

**  Thorough  and  frequent  inspection  is  an  essential  to  the  success  of  this  revetment, 
as,  for  that  matter.  I  believe  it  to  be  for  any  revetment.  Repairs  which  can  be 
effected  at  nominal  cost  when  the  necessity  first  arises  may  cost  as  much  as  a  new 
revetment  if  neglected  for  a  few  months. 

**  If  the  Giles  Bend  revetment  fails  it  will  probably  be  ftom  one  of  two  oaoses — ^tbe 
continuance  of  caving  between  the  spurs,  due  to  eddy  action,  or  the  deepening  of  the 
channel  of  the  river  along  a  line  connecting  the  outer  ends  of  the  spurs.  In  the  first 
case  the  spurs  may  be  overthrown  laterafly  or  the  river  may  set  in  between  them 
and  the  shore.  In  the  second  case  the  spurs  may  be  destroyed  by  being  andermined 
from  the  outer  end  inward. 

''Both  of  these  threatened  dangers  have  their  appropriate  remedy  if  the  trouble  is 
detected  early  enough.  Eddy  action  between  the  spurs  can  be  broken  up  by  placing 
an  additional  spur  between  tne  original  ones;  and,  in  my  judgment,  such  additional 
spurs  should  be  made  with  openings  through  them,  to  carry  out  the  principle  of 
reducing  thevelocity  of  the  water  in  contact  with  the  bank  by  obstructing  the  flow, 
while  avoiding  obstructing  it  so  much  as  to  reverse  the  direction  of  the  current. 

"  If  the  river  scours  its  bed  in  front  of  the  line  of  spun  so  as  to  threaten  undermin- 
ing the  ends  of  them  it  is  evident  that  the  new  subaqueous  bank  so  formed  must  be 
protected  the  same  as  the  original  bank  by  prolonging  the  spurs  until  their  enter  ends 
rest  upon  the  horizontal  bed  of  the  river.'' 

The  condition  of  the  revetment  in  Giles  Bend  now  appears  .to  be  preoarions.  On 
account  of  the  high  stage  of  the  river  no  hydrographic  survey  has  been  made  since 
last  December,  and  the  soundings  taken  then  extend  only  from  Spur  8  to  Spur  12, 
inclusive.  These  soundings  show  that  the  bank  and  bed  of  the  river  have  continued 
to  scour  between  the  spurs,  the  deepening  being  generally  about  30  feet,  and  more 
in  deep  water  than  near  snore,  so  that  the  bank  is  decidedly  steeper  than  it  was 
originally.  No  recession  of  the  low- water  line  is  shown  at  the  spurs,  bnt  between 
them  it  has  receded  from  25  to  100  feet.  The  shore  end  of  Spur  8  seems  to  have  been 
destroyed. 

It  is  most  unfortunat-e  that  this  situation  was  not  dealt  with  last  season.  The 
failure  to  make  a  survey  immediately  after  high  water  last  summer  and  at  once  pro- 
ceed with  the  necessary  repairs,  for  which  there  were  ample  funds  available,  appears 
to  have  been  due  to  the  frequency  with  which  the  work  changed  hands  last  season 
and  to  the  prevalence  of  yellow  fever  alone  the  lower  river,  which  made  it  almost 
impracticable  to  do  any  work  on  account  of  the  scarcity  of  labor. 

If  the  work  could  have  been  done  last  season  I  believe  the  revetment  could  readily 
have  been  made  secure  at  very  moderate  expense  by  simply  constructing  an  addi- 
tional spur,  with  its  pile-dike  shore  connection,  in  the  middle  of  eaon  interval 
between  the  existing  spurs.  This  would  only  have  brought  the  total  cost  of  the  revet- 
ment up  to  $19.04  per  foot,  which  is  still  very  low  compared  with  the  cost  of  contin- 
uous revetment. 

Instead  of  doing  this,  however,  all  of  the  pile-dike  shore  connections  were  removed 
and  practically  no  work  done  below  low  water. 

The  pile-dike  shore  connection  was  an- attempt  to  hold  the  bank  between  high  and 
low  water  on  the  spur-dike  principle,  and  I  know  no  more  promising  type  of  dike 
for  this  purpose.  The  abandonment  of  tbe  spur-dike  principle  between  high  and 
low  water  apparently  makes  it  necessary  to  protect  this  portion  of  the  bank  with  a 
continuous  pavement  of  rock  or  brick,  and  this  in  turn  necessitates  the  abandonment 
of  any  attempt  to  repair  the  existing  revetment  on  the  spur-dike  principle,  because 
under  the  most  favorable  conditions  there  is  likely  to  be  some  caving  betweiBn  spnrs, 
and  even  a  very  little  would  undermine  and  destroy  a  continuous  paving  of  stone  or 
brick.  A  continuous  revetment  above  low  water  seems  to  necessitate  a  continuous 
revetment  below  low  water. 

It  is  therefore  proposed  the  coming  season  to  make  a  survey  as  soon  as  the  stage 
of  the  river  will  permit,  and  if  there  has  been  no  radical  change  in  the  sitnation 
since  the  survey  of  last  December,  to  proceed  with  the  necessary  repairs  as  rapidly 
as  possible  on  the  following  system :  Where  the  low-water  line  has  receded  behind  the 
spur  so  as  to  impair  its  connection  with  shore,  the  mat  and  spur  will  be  prolonged 
inward  so  as  to  reestablish  the  connection  between  the  spur  and  shore;  the  interval 
between  the  foundation  mats  of  the  spurs  being  about  300  feet,  two  150-foot  mate 
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will  be  laid  so  as  to  nearly  or  quite  cover  the  whole  of  the  uDprotected  bank  below 
low  water;  the  inshore  ends  of  the  mats  will  be  located  several  feet  above  low- 
water  mark,  and  the  mats  will  be  SOO  feet  long,  so  that  no  attempt  will  be  made  to 
brinff  their  outer  ends  into  alignment  with  the  foundation  mats  of  the  spurs.  Spurs 
1  and  2  are  in  deep  pockets,  and  apparently  the  additional  mats  are  not  yet  needed 
in  the  intervals  adjoining  them.  Above  low  water  the  Mississippi  River  Commission 
have  decided  to  pave  the  bank  with  rock  or  brick  as  fast  as  the  river  grades  it  back 
to  a  slope  of  about  1  on  8. 

It  is  probable  that  the  levee  on  Cowpen  Neck  will  be  breached  by  the  caving  bank 
before  or  during  the  next  high  water.  When  this  takes  place  it  is  probable  that  the 
whole  levee  would  be  rapidly  washed  away  if  nothing  is  done  to  prevent  it.  It  is 
proposed  to  expend  about  $600  in  constructing  a  new  head  for  the  levee  at  some 
point  on  the  line  where  it  will  have  a  probable  life  of  three  years  or  more;  the  stone 
now  on  the  outer  end  of  the  levee  will  be  used  to  revet  the  new  head. 

In  this  connection  it  should  be  observed  that  the  revetment  work  in  Giles  Bend 
has  not  yet  reached  the  narrowest  part  of  Cowpen  Neck,  and  that  a  further  appro- 
priation is  needed  to  prolong  the  revetment  past  this  narrow  part  of  the  Neck,  as, 
until  this  is  done,  the  money  already  allotted  will  have  produced  no  useful  fruit. 

The  amount  expended  from  June 30, 1898,  to  June  30, 1899,  is  $21,944.30,  distributed 
as  follows: 

Office  expenses  (main  office) $723.31 

Other  administrative  expenses 1,705.39 

Construction  of  revetment  (hired  labor) : 

Materials $3,161.59 

Wages 6,934.59 

Subsistence 4,243.25 

14,339.43 

Surveys 508.69 

Repairs  to  plant 491.61 

Care  of  plant 782.96 

New  plant 3,387.26 

Miscellaneous 5.65 

Total 21,944.30 

Money  statement. 

IMPROVIKO  HARBORS  AT  NATCHEZ  AND-  VIDALIA,  MISSISSIPPI  AND  LOUISIANA. 

July  1, 1898,  balance  unexpended ^$21,944.90 

Amount  appropriated  by  river  and  harbor  act  of  March  3, 1899 50, 000. 00 

71,944.30 
June  30, 1899,  amount  expended  during  fiscal  year 21,944.30 

July  1, 1899,  balance  unexpended 50,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1900.    80, 000.00 

The  amount  expended  from  June  30, 1898,  to  June  30, 1899,  is  $36,726.78,  distributed 
as  follows: 

Officeexpenses  (main  office) $1,842.31 

Other  administrative  expenses 4,321.10 

Construction  of  revetment  (hired  labor) : 

Materials $21,077.85 

Wages 4,057.75 

Subsistence 3,077.55 

28.213.15 

Surveys 15.33 

Repairs  to  plant 426. 39 

Care  of  plant 1,866.10 

New  plant 31.90 

Miscellaneous 10.50 

Total 36,726.78 


» Balance  unexpended  July  1,  1898,  as  stated  in  previous  report,  $131,944.30.  In 
this  amount  was  included  $110,000  which  was  allotted  from  the  appropriation  for 
improving  Mississippi  River  for  Giles  Bend.  A  separate  financial  statement  for  Giles 
Bend  is  submitted. 
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Money  statement 

PRXYBNTIOK  OF  CUT-OFF  AT  OILB8  BEND,  LA. 

June  26,  1897,  amoant  allotted  from  snndry  civil  act,  approved  June  4, 

1897 $110,000.00 

Jane  90,  1899,  amount  expended  during  fiscal  year 36, 726. 78 

July  1, 1899,  balance  unexpended 78,273.22 

July  1, 1899,  outstanding  liabilities $1,122.37 

July  1, 1899,  amount  covered  by  uncompleted  contracts 5, 410. 23 

6,532.60 

July  1,1899,  balance  available 66,740.62 

JUNCTION  OF  THB  MISSISSIPPI,  RBD,  AND  ATCHAFALATA   RIVBRS,  LOUISIANA. 

A  detailed  description  of  the  difficulties  in  this  vicinity,  which  the  improvements 
are  designed  to  recti^,  will  be  found  in  the  annual  report  for  1892.  In  eeneral  terms 
these  difficulties  consist  in  the  silting  up  of  Old  River,  the  only  navigable  connection 
between  the  Mississippi  tfnd  the  Red  and  Atchaf'alaya  rivers. 

The  works  heretofore  contemplated  had  in  view  the  following  objects: 

To  check  the  enlargement  of  the  ^tchafalaya  and  limit  its  outlet  capacity  by  a 
system  of  low  relief  dams  or  sills. 

To  separate  the  Red  from  the  Atchafalaya  during  the  low  water,  and  up  to  a  10-foot 
stage,  by  means  of  a  low  dam  at  the  West  end  of  TurnbuU  Island,  which  would  deflect 
the  Red  around  the  upper  side  of  the  isLmd. 

To  supply  a  new  outlet  for  the  Red  by  cutting  a  canal  across  Carrs  Point  and 
obstructing  the  lower  end  of  Upper  Old  River. 

The  Red  would  thus  always  be  a  tributary  of  the  Mississippi  at  low  stages  and  the 
Atchafalaya  an  outlet,  while  the  conditions  at  high  sti^e  would  remain  about  the 
same  as  they  were  originally. 

The  plan  also  contemplated  maintaining  low- water  navigation  through  Lower  Old 
River,  if  practicable,  by  dredging  or  otherwise,  pending  the  completion  of  the  above 
system  of  works. 

Owing  to  insufficient  funds,  works  on  all  parts  of  this  project,  except  the  first  and 
last,  has  been  suspended  for  many  years;  and  experience  having  demonstrated  that 
the  channel  in  Lower  Old  River  can  be  kept  open  with  the  dredge  at  moderate  expense, 
even  after  having  been  exposed  to  the  effects  of  extreme  hieh  water,  it  is  understood 
that  the  improvement  of  the  channel  of  Upper  Old  River  has  been  definitely  aban- 
doned, narrowing  the  project  to  preventing  the  undue  enlargement  of  the  Atchafalaya 
and  the  maintenance  of  a  navigable  channel  through  Lower  Old  River. 

The  usual  annual  examination  was  made  around  the  sill  dams  in  December.  The 
high  water  of  1898  not  having  been  an  extreme  one,  and  the  current  at  ordinary 
stages  having  been  principally  from  the  Mississippi  into  the  Atchafalaya,  the  survey 
shows  but  little  scouring  around  the  dams  this  year,  and  on  the  contrary  a  consider- 
able deposit  of  sand  above,  below,  and  between ^the  dams.  amounting,*however,  to 
much  less  than  the  deposit  which  had  taken  place  before  toe  flood  of  1897. 

As  experience  has  shown  that  a  single  extraordinarv  high  water,  like  1897,  will 
remove  all  this  deposit  and  continue  the  attack  on  the  original  bed  of  the  river 
above  and  below  the  dams,  it  would  appear  to  be  necessary  to  widen  the  foundation 
mats  above  and  below  each  dam.  This  work  will  be  undertaken  next  season  if  the 
plant  can  be  spared  from  more  urgent  work. 

Owing  to  the  unusual  height  of  the  low- water  stage  of  the  Mississippi  during  the 
season  but  little  dredging  became  necessary  in  Old  River.  It  is  estimated  that  73,800 
cubi/;  yards  of  material  were  dredged  and  deposited  in  the  stream  alongside  the  cut 
made  by  the  dredge.  The  dredge  Earn  was  kept  in  Old  River  from  August  11  to 
November  17,  but  only  worked  forty -four  days. 

In  compliance  with  a  resolution  of  the  Mississippi  River  Commission  a  survey  was 
made  from  Simmsport  to  Red  River  Landing,  repeating  the  cross  sections  sounded 
in  1894.  The  mean  of  112  cross  sections  between  Barbres  and  the  Mississippi  River 
shows  that  below  35  feet  on  Barbres  gauge  the  cross  section  of  Old  River  has 
increased  as  follows:  Area,  fh>m  20,901  square  feet  in  1894  to  21,843  sgnare  feet  in 
1899;  depth,  from  26.6  linear  feet  in  1894  to  30.8  linear  feet  in  1899.  The  width  has 
decreased  from  793  linear  feet  in  1894  to  717  linear  feet  in  1899. 
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The  amonnt  expeDded  from  Judo  30, 1898,  to  Jane  30, 1899,  is  $15,025.02,  distribnied 
as  follows : 

Office  expenses $2,404.80 

Other  administrative  expenses ^ 925.39 

Dredging  Old  River  (hired  labor) : 

Materials $470.94 

Wages 2,950.30 

Subsistence 929.70 

4,360.94 

Surveys 3,163.93 

Repairs  to  plant 471.10 

Care  of  plant 2,023.12 

New  plant 1,685.74 

Total ; 16,025.02 

Money  statement 

IMPROVIKG  ATCHAFALAYA  AND  RED  RIY£B8,  I^OUISIAKA. 

July  1, 1898,  balance  anex|>ended $67,337.87 

Amonnt  appropriated  by  river  and  harbor  act  of  March  3, 1899 25, 000. 00 

92,337.87 
June  30, 1899,  amonnt  expended  during  fiscal  year 15,025.02 

July  1, 1899,  balance  unexpended 77,312.85 

July  1, 1899,  outstanding  liabilities $65.87 

July  1, 1899,  amount  covered  by  uncompleted  contracts 19, 000. 00 

19,065.87 

July  1, 1899,  balance  available 58, 246. 98 

NBW  ORLBAKS  HARBOR. 

The  approved  project  for  the  improvement  of  New  Orleans  Harbor  contemplates 
the  protection  of  the  banks  in  all  of  the  caving  bends,  by  menus  of  sloping  sub- 
merged spur  dikes,  made  mostly  of  brush  and  stone,  resting  upon  wide  foot  mats,  and 
spaced  at  intervals  varying  from  400  to  1,600  feet  as  circumstances  may  require,  with 
continuous  brush  and  stone  revetment  covering  the  intervals  where  necessary.  The 
ultimate  cost  is  not  estimated. 

At  the  close  of  the  last  working  season  the  work  completed  comprised  about  400 
feet  of  mattress  protection  at  the  head  of  Carrollton  Bend ;  five  spur  dikes,  with 
continuous  revetment  covering  the  intervals,  in  Carrollton  Bend ;  two  spur  dikes  in  the 
Greenville  Bend ;  six  spur  dikes  in  the  Gould sboro  Bend ;  in  the  Third  District  Reach 
sixteen  spur  dikes  had  been  completed,  a  continuous  revetment  constructed  between 
Spurs  1  and  2,  and  a  mattress  150  by  200  feet  placed  contiguous  to  the  foundation 
mattress  of  Spurs  2',  3',  3^',  4',  and  4i'. 

The  funds  available  June  30,  1898,  amounted  to  $90,536.60  and  a  project  had  been 
approved  for  the  auplication  of  these  funds  at  and  above  Algiers  Point.  Work  was 
not  begun  under  this  project  until  August  20,  the  unusual  height  of  the  river  pre- 
venting an  earlier  beginning. 

But  little  progress  was  made  before  the  work  was  interrupted  by  the  appearance 
of  yellow  fever  at  New  Orleans,  making  it  impracticable  to  secure  labor  and  nnin- 
terrnpted  transportation  on  the  river.  Work  was  resumed  November  4  when  the 
yellow  fever  situation  had  somewhat  improved,  but  it  was  again  interrupted  by  high 
water  January  18. 

Spurs  12  to  17  inclnsive,  on  the  bank  between  Gouldsboro  and  Algiers  Point  were 
completed  durinc;  the  season,  with  additional  buttresses  below  Spurs  12  and  16. 
These  spurs  are  shown  on  the  sketch  herewith. 

At  its  meeting  in  December  the  Mississippi  River  Commission  transferred  $12,000  of 
the  allotment  previously  made  for  Algiers  Point  to  the  protection  oi  the  bank  around 
the  elevator  and  wharf  at  Sonthport.  Under  this  allotment  a  mat  was  laid  along 
the  front  of  the  wharf  and  against  its  lower  end,  as  shown  on  the  accomnanving 
sketch.  To  complete  the  project  it  will  still  be  necessary  to  cover  the  bed  of  the 
river  with  mattress  work  underneath  the  wharf 
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llie  total  amount  of  work  done  in  New  Orleans  Harbor  this  year  consists  of  472,500 
square  feet  of  mats  and  586,800  cubic  feet  of  cribs.  The  cost  of  the  work  was  7.7 
cents  per  square  foot  for  mats  aud  3.8  cents  per  cubic  foot  for  cribs.  This  cost  is 
unasually  high,  but  the  difiRcnlties  encountered  this  season  through  the  prevalence 
of  yellow  fever  and  the.unusnal  height  of  the  river  during  the  low  water  season  have 
been  extraordinary. 

For  further  details  connected  with  the  work  reference  is  made  to  the  accompany- 
ing report  of  Mr.  H.  8.  Douglas,  assistant  engineer. 

Dnnnff  the  past  year  there  has  been  serious  caving  of  the  bank  within  the  harbor 
of  New  Orleans,  both  at  Sonthport  and  in  the  Third  District  Reach.  Surveys  are 
now  in  progress  to  show  the  extent  of  the  damage  done.  It  is  probable  that  exten- 
sive revetment  work  will  be  necessary  M  Sonthport,  but  in  the  Third  District  Reach 
it  does  not  now  seem  to  be  practicable  to  undertake  any  work  as  the  Orleans  levee 
board  have,  with  the  sanction  of  the  Secretary  of  War,  constructed  certain  works 
along  the  river  bank  which  would  Jeopardize  any  work  the  Oovernment  might  do. 

The  amount  expended  from  Jane  90, 1898,  to  June  SO,  1899,  is  $75,736.28,  distributed 
as  follows: 

Office  expenses  (main  office) $3,401.90 

Other  administrative  expenses 6,109.03 

Construction  (hired  labor) : 

Materials $18,594.68 

Wages 29,999.29 

Subsistence 11,900.42 

00,494.89 

Surveys 1,843.43 

Repairs  to  plant 405.64 

Care  of  plant.-.. 2,101.10 

New  plant 1,349.34 

Miscellaneous 31.40 

Total 76,736.23 

Money  »i4itement. 

IMPROVmO  HARBOR  AT  NBW  ORLEANS,  LA. 

July  1, 1898,  balance  unexpended $101,251.86 

Amoun  t  appropriated  by  river  and  harbor  act  of  March  3, 1899 110, 000. 00 

211,261.86 
Jnne  30, 1899,  amount  expended  during  fiscal  year 75, 736.23 

July  1, 1899, balance  unexpended 135,515.63 

July  1, 1899, outstanding  liabilities $47.50 

July  1, 1899,  amount  covered  by  uncompleted  contracts 6, 000. 00 

6,047.50 

July  1, 1899,  balance  avaUable 130,468.13 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1900.  800, 000. 00 

DREDGING  BARS  BELOW  NATCHEZ. 

The  bars  in  the  Mississippi  River  at  Natchez  Island,  Fords,  Torras,  and  Tunica 
caused  no  difficulty  to  uaviffation  during  low  water  this  season,  as  the  river  never 
fell  below  12.6  on  the  Natchez  gauge.  No  dredging  was  necessary  and  none  was 
done. 

PLANT. 

All  of  the  plant  of  the  district  is  in  good  condition;  bnt  few  repairs  were  made 
last  year,  ana  much  work  of  this  character  will  be  necessary  in  the  early  fdture. 

The  towboat  Oaceola,  and  barges  542  and  546,  having  decayed  beyond  the  point  of 
economical  repair,  they  were  condemned  and  disposed  of  during  the  year.  Barges 
Nos.  16  and  28  were  transferred  to  the  Quartermaster's  Department  daring  the 
Spanish  war  and  two  others  are  now  building  to  replace  them.    The  new  steel  towboal 
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Gettr  John  Newton,  bailt  to  replace  tbe  Osceola,  has  been  delivered  by  tbe  contractors 
but  has  not  yet  been  finally  accepted. 

The  plant  of  the  Fourth  district  has  always  been  comparatively  small,  havine  been 
constructed  and  maintained  from  the  appropriations  made  from  time  to  time  for  the 
two  harbors  in  the  district  and  the  Red  and  Atchafalaya  rivers. 

It  has  heretofore  been  adequate  for  the  purposes  because  the  above  appropriations 
have  been  quite  small  and  irregular,  and,  until  very  recently,  it  has  never  been  neces- 
sary to  do  extensive  work  at  more  than  one  of  the  above-mentioned  x>oint8  at  a  time. 
Very  recently,  by  improvements  in  methods,  the  working  capacity  of  the  plant  has 
been  nearly  doubled,  so  that  with  comparatively  slight  additions  it  can  now  be  made 
ample  for  extensive  revetment  work  at  two  different  localities. 

During  the  coming  season  there  will  be  important  bank  revetment  work  to  bedone 
at  Giles  Bend,  Kempe  Bend,  the  head  of  the  Atchafalaya,  New  Orleans  Harbor,  and 
perhaps  at  Bondurant  Chute,  which  will  necessitate  increasing  the  plant  by  ten 
barges  and  a  tugboat.  A  hydraulic  grader  will  also  be  necessary,  but  there  is  a 
possibility  that  one  may  be  borrowed  from  the  Third  district. 

The  report  of  Mr.  H.  S.  Douglas,  assistant  engineer,  in  the  care  and  maintenance  of 
the  plant,  is  herewith. 

The  amount  expended  from  June  90, 1898,  to  June  30, 1899,  is  $18,079.15,  distributed 
as  follows: 

Office  expenses  (main  office) 

Other  administrative  expenses $3,053.67 

New  plant 6,799.68 

Repairs  (hired  labor): 

Materials $3,394.74 

Wages 3,974.93 

Subsistence 116.60 

7,485.27 

Care  of  plant 1,642.67 

Miscellaneous ". 97.96 

Total 18,079.16 

Money  statement. 

PLANT. 

.July  1,1898,  balance  unexpended $18,191.88 

September  21,  1898,  amount  transferred  from  Quartermaster's  Depart- 
ment, U.S.  A  8,000.00 

March  19,  1899,  amount  allotted  from  appropriation  sundry  civil  act  July 

1,1898 6,566.00 

March  9, 1899,  amount  allotted  from  appropriation  sundry  civil  act  March 
3,  1899 64,444.00 

96,191.88 
June  30, 1899,  amount  expended  during  fiscal  year 18, 079. 16 

July  1, 1899,  balance  unexpended ^ 78,112.73 

July  1,  1899,  outstanding  liabilities $512.62 

Amount  covered  by  uncompleted  contracts 8,283.50 

8,796.12 

July  1, 1899,  balance  available 69,316.61 

8URVKT8,  GAUGES,  AND  OB8KRVATIONS. 

Surveys  have  been  made  at  Algiers  Point,  Southport,  Qouldsboro,  the  Third  dis- 
trict Reach,  Giles  Bend,  and  from  Simmsport  to  Red  River  Landing. 

The  gauge  at  Barbres  Landing,  at  the  junction  of  the  Red  and  Atchafalaya  rivers^ 
has  been  maintained  as  heretofore. 
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The  amount  expended  from  June  90, 1898,  to  Jane  80, 1899,  Ib  $2,969.82,  distribatod 
as  follows : 

Office  expenses  (main  office) $151.88 

Other  adminiHtrative  expenses 153.13 

Field  work  and  drafting : 

Materials $15.18 

Wages 2,307.01 

Subsistence 186.25 

2,50.44 

Repairs  to  plant 3.50 

Care  of  plant .92 

New  plant 141.80 

Total 2,959.62 

Money  statement. 

SURVBYS,  GAUGBS,  AND  OBSERVATIONS. 

Jnly  1, 1898,  balance  unexpended $2,969.62 

March  9, 1899,  amount  allotted  from  appropriation  sundry  civil  act  March 
3,1899 5,000.00 

7,959.62 
Jnue  30, 1899,  amount  expended  during  fiscal  year 2, 959.62 

July  1, 1899,  balance  unexpended 5, 000.00 

LEVEBS. 

For  work  connected  with  levee  construction  and  maintenance  the  district  is  sub- 
divided into  seven  levee  districts,  as  follows : 

The  Lower  Tensas  Levee  district,  right  bank,  which  extends  from  the  upper  limits 
of  the  Fourth  district,  opposite  Warrenton,  to  the  month  of  Red  River.  In  this  dis- 
trict the  levee  system  is  continuous  from  the  upper  end  to  a  point  5  miles  below 
Fairview  Landing,  131.5  miles  by  river,  leaving  about  26  miles  unprotected. 

The  Atchafalaya  Levee  district,  ri^ht  bank,  which  extends  from  the  mouth  of  Red 
River  to  the  head  of  Bayou  Lafourche,  a  distance  of  122  miles  by  river.  The  levee 
system  is  continuous  in  this  district. 

The  Lafourche  Levee  district,  right  bank,  which  extends  from  the  head  of  Bayou 
Lafourche  to  New  Orleans.  The  distance  by  river  is  78  miles,  and  the  levee  system 
is  continuous. 

The  Barataria  Levee  district,  right  bank,  which  extends  from  New  Orleans  to  the 
Head  of  the  Passes,  82^  miles.  The  levee  system  is  continuous  down  to  the  Jump, 
71.5  miles. 

The  Homochitto  Levee  district,  left  bank,  created  by  a  resolution  of  the  Mississippi 
River  Commission  November  19, 1894,  which  extends  from  the  mouth  of  the  Yazoo 
River  to  Baton  Rouge,  238.5  miles  by  river.  There  are  as  yet  no  levees  in  this  dis- 
trict, except  a  few  detached  lengths  built  by  private  parties. 

The  Pontchartrain  Levee  district,  left  bank,  which  extends  ftom.  Baton  Rouge  to 
New  Orleans,  123.5  miles.    The  levees  are  continuous. 

The  Lake  Borgne  Levee  district,  left  bank,  which  extends  from  New  Orleans  to  the 
Head  of  the  Passes,  91  miles.  The  levee  system  at  present  only  extends  to  Fort  St. 
Philip,  covering  70  miles  of  the  river. 

Attention  is  invited  to  the  accompanying  report  of  Mr.  W.  J.  Hardee,  assistant 
engineer.  Mr.  William  Starling  was  in  charge  of  the  levee  work  of  the  district 
from  August  17,  1898,  until  March  31,  1899,  during  the  absence  of  Mr.  Hardee,  who 
served  in  the  Volunteer  Army  during  the  Spanish  war. 

The  funds  available  for  levee  construction  in  this  district  June  30,  1898,  amounted 
to  $403,412.09.  This  amount  was  subsequently  increased  to  $880,062.09  by  the  allot- 
ments made  from  the  appropriation  of  March  3, 1899. 
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The  constraction  and  maintenance  of  an  effective  levee  system  is  an  nndertaking 
of  sQch  vast  magnitude  that  it  is  only  financially  practicable  on  condition  of  great 
economy  in  the  expenditure  of  the  available  funds.  The  following  table  shows  how 
the  cost  of  levee  building  has  varied  in  this  district  daring  recent  years: 

ContractB, 


Tear. 

Cnbio 
yaidage. 

Coat 

per  cable 

yard. 

1890 

895,000 
1,410,000 

908,000 
2, 142, 000 
3,589,000 
8, 414,  OUO 
4, 658, 000 
1, 775, 000 
8. 392, 000 
2,465,000 

Cents. 
19  3 

1891 

21  2 

1892 

17.8 

1893 

21  2 

1894 

15 

1895 

12.3 

1896 

10  3 

18ir7 

10.99 

1898 

14.12 

1899      

13  6 

The  past  year  has  been  an  unfavorable  one  for  levee  building,  the  summer  months 
having  been  unusually  rainy,  and  the  presence  of  yellow  fever  along  the  river  hav- 
ing greatly  increased  the  difiBculty  of  getting  labor  and  supplies. 

Efforts  toward  the  introduction  of  machinery  for  levee  building  have  been  con- 
tinued daring  the  year,  and  three  different  contracts  were  made  for  work  to  be  done 
with  dredges.  Two  of  these  contracts  have  been  fairly  successful,  but  the  machinery 
used  on  the  third  was  quite  inadequate,  and  the  contractors  abandoned  the  work 
after  several  expensive  failures. 

The  highest  gauge  reading  reached  by  the  river  this  year  was  47.3  at  Vicksburg; 
but  little  high- water  protection  work  has  been  neces-sary,  so  that  it  has  been  possi- 
ble to  save  nearly  all  of  the  funds  reserved  for  high-water  emergencies.  On  the 
other  hand,  the  unusually  high  stage  of  the  river  during  the  low-water  season  has 
caused  extraordinary  caving  of  the  hanks  in  many  localities,  necessitating  the  con- 
struction of  new  levees. 

The  followinir  table  shows  approximately  the  condition  of  the  levee  line  on  the 
completion  of  this  year's  contracts : 

Levee  distriote. 


Lower 
Tensas. 

Atcha- 
falaya. 

La- 
fourche. 

Pontchar- 
train. 

Ban- 
taria. 

Lake 
Borgne. 

Abov©  high  water  of  1897— 

li^Ai  tnan  1  foot .x. ........ 

Miles, 
13 

22.50 
20 
70.61 

MUes. 

7.29 

18.19 

25.58 

77.12 

Miles. 

MiUs. 
21.50 
50 
29 
25.16 

Miles. 

8.60 
23.09 
24.65 
14.05 

MiUs. 
24  05 

From]  to 2 feet 

9.30 
2L76 
51 

15.64 

From  2  to  3  feet 

15 

MoretlnanSfPAtr  .r 

16  98 

Total 

126.  U 

128.18 

82.06 

125.66 

70.39 

71  67 

The  banquettes  called  for  by  the  standard  cross  section  have  as  yet  only  been 
constructed  in  a  few  of  the  most  urgent  cases. 

No  work  has  been  done  in  the  Uomoohitto  Levee  district,  there  having  been  no 
funds  available. 
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The  details  of  the  work  accomplishod  during  the  year  in  the  other  diBtricte  are 
given  in  the  following  tables : 

Fourth  disiriet  levees,  1898-99. 

LOWER  TENSAS  LEVBB  DISTRICT. 


No, 


Name  of  levee. 


Miles 
below 
Cairo. 


Bank. 


Contractor. 


Lenj 

01 

line. 


r 


Length 
of  axis 
of  river 
covered. 


Grade  of 
levee 
above 
hij[:taest 
known 
water. 


Panola: 

Section    1.... 

Section    2 — 

Section    5.... 

Section    6.... 
Dnckpond: 

Section    3.... 

Section    4.... 

Kempe 

Stoekbridge : 

Section    6.... 

Section    6.... 

Section    7.... 

Section    8 — 

Section    9 

"Waterproof: 

Section    1.... 

Section    2.... 

Section    3 — 

Section    4 — 
L*  Argent : 

Section    1 . . . . 

Section    2.... 

Section    3 

Section    4.... 

Section    5 — 

Section    6 

Section    7.... 

Section    8 

Section    9.... 

Section  10.... 

Section  11.... 

Section  12.... 

Section  13.... 

Section  14.... 

Section  15.... 

Section  16.... 

Section  17.... 

Section  18 

Section  19.... 

Section  20 

Section  21.... 

Section  22.... 

Section  23 

Section  24 

Delhi: 

Section    6 

Section    «.... 

Section    9 

Section  10.... 

Section  11.... 

Section  13... 

Section  14 

Section  15 

Rifle    Point,  sec- 
tion 1. 
EsperanKS: 

Seciion    6 

Section  10.... 

Section  13.... 

Section  15 

Ashley: 

Section    2.... 

Section    3  ... 

Section  12.... 

Section  13.... 
Ashley   to   Fair- 
view,  section  6. 


646 
646 
647 
647 

660 
650 
667 

659 
661 
661 
661 
661 

662 
662 
662 
662 


663 
663 
693 
668 
663 
663 
664 
664 
664 
664 
664 
664 
664 
664 
665 
665 
665 
666 
665 
665 
665 
665 
665 

680 


680 
680 


715 
715 
715 
715 

724 
724 
724 
724 


B. 
R. 
R. 
R. 

R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
B. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 


R. 
R. 
R. 
R. 


R. 
R. 
R, 


Herman  F.  Garbiah . 

.....do 

J.G.Boney 

do 


C.B.  Ponder... 

.....do 

Helgason  Bros. 


Clark  &  Reagan  . . 
James  R.  Mario  w. 

do 

do 

do 


.do. 
.do. 
.do  , 
.do. 


John  Scott  &  Sons . 

do 

do 

do 

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Helgason  Bros 

y//Ao^v,'.v.v.v.'.v. 

...do 

....do 

....do 

.....do 

....do 

Manning  8c  Gibson  . 


Batt  O'Brien 

...do 

C.O'Donnell&Co. 
....do 


John  Scott  &  Sons 

do 

do 

do 

D.  P.Lyles 


Feet, 

3,116 
2,313 
1,900 
1,500 

2,889 
2,441 
2,613 

2,023 
1,882 
1,200 
1.200 
1,127 

2,200 
1,900 
1,900 
2,000 

401 
500 
400 
400 
300 
40O 
350 
250 
300 
300 
300 
300 
300 
300 
300 
300 
250 
250 
300 
350 
450 
400 
400 
513 

800 
700 
800 
800 
900 
900 
900 
776 
4,181 


900 
1,000 

900 
1,300 

1,100 
1,200 
1,100 
1,451 
3,000 


FeeL 
2,400 
1,600 
1.500 
1,300 

2,500 
1,400 
2,610 

2,023 
1,300 
1,200 
1,200 
1,100 

2,200 

1,900 
1,500 
2,000 

400 
500 
400 
400 
300 
400 
350 
250 
800 
300 
300 
300 
300 
300 
300 
800 
250 
250 
800 
360 
450 
400 
400 
513 

600 
600 
600 
600 
700 
700 
700 
600 
4,200 


1,200 
1,300 
1,400 
1,900 

1,000 

1,200 

400 

700 

2,700 


Feet. 


8 
8 
3 
3 

3 
3 

1 

8 

S 
3 
3 
3 

3 
3 

8 
3 

5.4 
5.4 
5.4 
5.4 
5.1 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 

5:3 
5.8 
5.3 
5.3 
5.3 
5..T 
5.3 
5.3 
3.4 


5.7 
5.7 
5.7 
5.7 

3 
3 
3 
S 
8 
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APPENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3599 

Fourth  district  levees,  1898-99^Cojitmned. 
LOWER  T£KSAS  LBYBE  DISTRICT— Continued. 


No. 


Kame  of  levee. 


Section. 


Groirn. 


Land 
elope. 


River 
slope. 


Average  height. 


New  or  en- 
largement. 


^^r  Ground 


levee. 


surface. 


Date  of 
contract 


Work 
com- 
pleted. 


Panola: 
Section 
Section 
Section 
Section 

Duckpond : 
Section 
Section 


Kempe 

Stockbridge: 
Section    5.. 
Section    6., 
Section    7.. 

Section    8., 
Section    9.. 
Waterproof: 
Section    1. 
Section   2.. 

Section   3.. 


Section 

L' Argent: 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Seclion 
Section  10. 
Section  11. 
Section  12. 
Section  18. 
Section  U 
Section  15. 
Section  16. 
Section  17. 
Section  18 
Section  19. 
Section  20. 
Section  21. 
Section  22. 
Section  28. 
Section  24. 

Delhi: 

Section  0. 
Section  6. 
Section  9. 
Section  10. 
Section  11. 
Section  13. 
Section  14. 
Section  15. 


Rifle    Point,  S( 

tionl. 
Eaperanza: 

Section    6. . 

Section  10.. 

Section  18.. 

Section  15.. 
Ashley : 

Section   2.. 

Section   8.. 

Section  12.. 

Section  13.. 


Ashley  to  Fairview, 
section  6. 


Feet, 
8 
8- 


3  to  1 
3  to  1 
3  to  1 
3  tol 

3  to  1 
3  to  1 

3  to  1 

3  to  1 
3  to  1 
3  to  1 

3  to  1 
3  to  1 

3  tol 
3  to  1 

3  tol 

8  to  1 

3  to  1 
3  to  1 
3  to  1 
8  to  1 
8  to  1 
8  to  1 
8  to  1 
3  to  1 
3  to  1 
3  to  1 
3  to  1 
3  tol 
3  to  1 
3  to  1 
3  to  1 
3  to  1 
3  tol 
3  to  1 
8  tol 
8  tol 
8  to  1 
3  to  1 
3  to  1 
3  to  1 

3  to  1 
3  to  1 
8  to  1 
3  to  1 
3  to  1 
3  to  1 
3  to  1 
3  to  1 

3  to  1 


8  tol 
3  to  1 
3  tol 
3  to  1 

3  to  1 
8  to  1 
3  to  1 
3  to  1 

8  to  1 


3  tol 
3to  1 
3  tol 
3  tol 

3  to  1 
3  to  1 

8  to  1 

3  to  1 
3  to  1 
3  to  1 

8  to  1 
3  to  1 

3  to  1 
8  tol 

3  to  1 

8  tol 

8  to  1 
3  tol 
3  to  1 
3  to  1 
3  to  1 
3  to  1 
8  to  1 
3  to  1 
8  to  1 
3  to  1 
3  to  1 
3  to  1 
3  to  1 
3  to  1 
3  tol 
3  to  1 
3  to  1 
3  tol 
3  tol 
3  tol 
8  tol 
3  to  1 
8  tol 
8  to  1 

3  to  1 
3  to  1 
3  tol 
8  to  1 
3  to  1 
3  to  1 
3  to  1 
3  to  1 

8  to  1 


3  to  1 
8  to  1 
3  to  1 
3  to  1 

8  to  1 
8  tol 
3  to  1 
8  tol 

3  tol 


Bnlargemeot 

....do 

— do 

....do 

....do 


New 

Enlargement 

.....do 

do 

do 

do 

.....do  ..... 
do ..... 

do 

do  ..... 


New... 
...do. 
....do. 

do. 

....do . 
....do. 
....do. 
....^do  . 
...do. 
....do. 

do. 

do. 

do. 

.....do  . 

do. 

.....do. 

do. 

.....do. 

do. 

do. 

do. 

do. 

....do. 
.....do. 


Enlargement 
do 


do. 

do. 
•do. 
.do. 

do. 
.do. 

.do. 


Feet 
0.8 
L8 
1.3 
1.6 

1.3 
1.4 


2.2 

2.8 
2.4 

2.5 
2.4 

2.8 
2.7 

2.7 

2.6 


....do ,. 

....do 

....do 

....do 


4.4 
4.8 
4.7 
3.8 
3.9 
4.2 
4.8 
4.5 

2.2 


5.3 
5.8 
3.9 

4 


New 

....do 

...do 

do 

Enlargement 


2.1 


Feet. 
14 
14.1 
13.3 
14.8 

13.3 
12.7 

19.7 

14.5 
12.3 
11.4 

11.4 
12.3 

11.2 
12.6 

12.6 

12.7 

17.1 

16.5 

17.4 

17.6 

18.3 

17.7 

19.3 

19.4 

20.2 

20.8 

21 

20.8 

21.6 

21.6 

21.3 

20.7 

20.8 

23 

18.4 

17.4 

16.6 

17.3 

17.5 

16.2 

16.4 
17.8 
17.3 
17.3 
17.6 
15.6 
13.3 
12.7 

9.7 


17.3 
19 
18 
14.6 

11.1 
10 
11 
10.8 

18.8 


1898. 
July  23 

'.'.'.do... 
do ... 

....do... 
...do... 

Sept.  10 

July  23 

.i;!do!!! 

...do.. 
...do  .. 

...do  ... 
...do ... 

...do  ... 

...do.., 

1897. 
Sept.  27 
...do  ... 
...do.. 
...do.. 
...do.. 
...do.. 
...do-. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do  . 
...do.. 
...do.. 
...do  .. 
...do.. 
...do.. 
...do.. 

...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do  .. 

1806. 
Oct.    15 

1897. 
Dec.  10 
...do.. 
Sept.  27 
...do  .. 

1898. 
Oct.     8 
...do  ... 
...do.. 
...do.. 

1896. 
Oct.   26 


1888. 
Oct.     7 
Oct.   29 
Dee.  27 
Oct.     3 


Nov.    6 
Sept.   8 

1899. 
Mar.  21 

1898. 
Dec.  19 
Sept.  27 
Nov.    8 

1899. 
Mar.  10 
Feb.  21 


Mar.    8 

Mnr.  31 

1898. 

Sept.  29 

1809. 

Mar.  17 

1898.^ 

Nov.  12 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

June  28 

Do. 
July  26 
June  28 
June   6 
Aug.   2 

Do. 

Do. 

Sept.  24 


Aug.  31 
Aug.  20 
June  18 
Judo  20 

1899. 
Apr.    8 
Mar.  17 
Apr.    9 
Apr.  18 

1898. 
Nov.    6 
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3600       REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Fourth  diatriot  Uvees,  i«?P5-55— Continued. 
LOWER  TENSAS  LEVEE  DISTBICT-Contiimed. 


Distance  from  center  of 

Total 

Price 

levee  to  river  bank. 

No. 

Name  of  levee. 

yardage 
paid  for. 

per 
cublo 
yard. 

Total  cost. 

Nature  of  river 

Least 

Great- 
est. 

Aver- 
age. 

bank. 

Panola: 

Oubieydt, 
14.298.96 

Omt». 

F««t. 

Fett. 

Feet. 

1 

Section   1 

10.45 

$1,494.34 

8,000 

3.200 

3,100 

Stationary. 

2 

Section   2 

12,673.52 

10.45 

1,346.63 

4.800 

5,000 

4.000 

Do.    ^ 

3 

Section   5 

14.896.54 

11.00 

1,638.62 

6.000 

5,200 

5,100 

Making. 

4 

Section   6 

Dock  pond: 

Section   3 

13,231.46 

11.00 

1,456.46 

4,600 

4,700 

4,600 

Dof 

6 

19.455.77 

14.98 

2,914.48 

600 

1,100 

850 

Caving. 

6 

Section  4 

14, 091. 26 

14.88 

2,096.78 

300 

600 

450 

Da 

7 

Kempe 

99, 155. 99 

16.45 

16,3U.l7 

450 

1,200 

825 

Da 

Stockbridge: 

8 

Section  5 

15,551.08 

13.00 

2,021.64 

1,820 

1,800 

1,560 

Da 

9 

Section  6 

10,293.74 

9.23 

950.11 

1,320 

1,600 

1.460 

Da 

10 

Section  7 

9,793.94 

9.23 

903.98 

1.600 

2,200 

1.900 

Da 

11 

Section  8 

11,003.58 

9.23 

1,015.63 

2,200 

2.640 

2,420 

Stationary. 

12 

Section   9 

Waterproof: 

10.297.31 

6.23 

050.44 

2.640 

2,640 

2,640 

Da    ^ 

13 

Section   1 

18,289.53 

11.97 

2,189.25 

8,300 

8.300 

3,300 

Da 

U 

Section  2 

19, 253. 84 

11.97 

2.304.68 

3,300 

3,800 

3,550 

Da 

15 

Section  3 

17, 197. 17 

11.97 

2,058.50 

8.800 

5,690 

4,745 

Da 

16 

Section  4 

L' Argent: 

Section  1 

18.055.70 

U.97 

2,161.27 

5,690 

6,190 

5,940 

Da 

17 

14.504.75 

14.40 

2,088.68 

8,300 

00 

3,300 

Caving. 

18 

Section   2 

17, 968. 17 

14.40 

2.587.42 

3,210 

10 

3,210 

Da 

19 

Section  3 

15, 486. 31 

14.40 

2,230.03 

8,210 

10 

8,210 

Da 

20 

Section  4 

15,660.66 

14.40 

2, 253. 70 

3.215 

15 

3.215 

Da 

21 

Section  5 

12,870.75 

14.40 

1.853.39 

8,220 

20 

3.220 

Da 

22 

Section   6 

16,227.48 

14.40 

2.336.76 

30 

30 

3,130 

Da 

23 

Section  7 

17,258.52 

14.40 

2,485.23 

00 

00 

3,100 

Da 

24 

Section  8 

12,387.68 

14.40 

1.783.82 

175 

75 

3,075 

Da 

25 

Section  9 

15,337.61 

14.40 

2.208.62 

60 

50 

3,050 

Da 

26 

Section  10 

16,528.62 

14.40 

2,380.12 

^ 

25 

3.025 

Do. 

27 

Section  11 

16,430.68 

14.40 

2.866.02 

00 

00 

3,000 

Da 

28 

Section  12 

16,244.98 

14.40 

2,339.28 

170 

70 

2,970 

Da 

29 

Section  13 

17, 224. 12 

14.40 

2,480.27 

60 

60 

2,950 

Da 

30 

Section  14 

17,540.54 

14.40 

2,525.84 

m 

00 

2,000 

Da 

31 

Section  15 

17,126.36 

14.40 

2,466.20 

80 

SO 

2.880 

Da 

32 

Section  16 

16, 305. 74 

14.40 

2,848.03 

30 

50 

2,850 

Da 

33 

Section  17 

13,802.30 

14.40 

1,987.53 

25 

25 

2.825 

Da 

34 

Section  18 

13,404.08 

14.40 

1, 930. 32 

05 

05 

2.805 

Da 

35 

Section  19 

13,189.18 

14.40 

1.809.24 

75 

75 

2.775 

Do. 

36 

Section  20 

13,649.67 

14.40 

1,965.83 

50 

50 

2.750 

Da 

37 

Section  21 

16,017.65 

14.40 

2,306.54 

20 

20 

2.720 

Da 

38 

Section  22 

15, 016. 33 

14.40 

2,162.35 

00 

00 

2,700 

Da 

80 

Section  23 

15, 606. 35 

14.40 

3,247.31 

i75 

75 

2,675 

Da 

40 

Section  24 

Delhi: 

Section  5 

18,270.24 

14.40 

3.630.91 

40 

40 

2,640 

Da 

41 

14,997.80 

13.00 

1,949.08 

1,620 

1,664 

1,642 

Stationary. 

42 

Section   6 

12, 816. 78 

18.00 

1.666.18 

1.664 

1.836 

1,760 

Da 

43 

Section   9 

14,732.52 

13.00 

1,915.28 

1,836 

1,844 

l,8tO 

Do. 

44 

Section  10 

14.110.18 

13.00 

1,834.32 

1,844 

1,956 

1,900 

Da 

45 

Section  11 

16,109.08 

13.00 

2.094.17 

1,956 

2,004 

1,980 

Da 

46 

Section  13 

15,330.22 

18.00 

1,992.93 

1,796 

2,004 

1,900 

Da 

47 

Section  14 

14,425.65 

13.00 

1. 875. 33 

1,796 

1,904 

1,850 

Da 

48 

Section  15 

11, 384. 32 

13.00 

1,479.97 

1.800 

1,800 

1,800 

Da 

49 

Bifle     Point,    sec- 
tion 1. 

31.931.78 

8.70 

2.778.07 

7,260 

7,260 

7,260 

Making. 

50 

Eeperanza: 

Section   6 

15,080.85 

19.90 

8,001.09 

2,900 

8,100 

3,000 

Stationary. 

51 

Section  10 

15.911.06 

19.90 

3. 166. 30 

2,600 

2,800 

2,700 

Do. 

52 

Section  13 

15,520.77 

19.00 

2.948.95 

2,400 

2,500 

2,450 

Caving. 

53 

Section  15 

ABhley: 

Section   2 

15,243.94 

19.00 

2,896.35 

2,600 

2,600 

2,600 

Do. 

54 

18,455.96 

11.36 

2.096.59 

2.850 

3,150 

3,000 

Da 

55 

Section   3 

18, 099. 24 

11.36 

2,056.07 

8,150 

8,850 

3,500 

Da 

56 

Section  12 

18.281.10 

11.36 

2,076.73 

2,700 

4,100 

3,400 

Da 

57 

Section  13 

16,898.17 

11.36 

*    1,919.63 

3.700 

2,300 

2,500 

Da 

58 

Ashley  to  Fair  view, 
section  6. 

24,669.54 

ILOO 

2,713.66 

900 

1.100 

1,000 

Do. 
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APPENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3601 

Fourth  disiriot  levees,  1898-99— ContinvLtd, 
LOWER  TENSAS  LEVEE  DISTRICT— (UNCOMPLETED  LEVEES). 


No. 


Name  of  levee. 


Miles 
below 
Cairo. 


Bank. 


Contractor. 


Length 
of  l&e. 


Length 
of  axis 
of  river 
covered. 


Gra<fe  of 
levee 
at>ove 
highest 
known 
water. 


Palmyra  Island... 
Panola : 

Section  3 

Section  4 

Section  7 

Duokpond : 

Section  1 

Section  2 

Kempe  (extension) 
Stockridge: 

Section  1 

Section  2 

Section  3 

Section  4 

Aquasco : 

Section  1 

Section  2 

Section  3 

Esperansai 

Section  1 

Section  2 

Section  3 

Section  4 

Ashley : 

Section  1 

Section  4 

Section  5 

Section  6 

Section  7 

Section  8 

Section  9 

Section  10 

Section  11 

Ashley  to  Fair- 
view,  section  5. 


646 
647 
647 

650 
650 
657 

659 
659 
659 
669 

679 
679 
679 

711 
711 
711 
711 

724 
724 
724 
724 
724 
724 
724 
724 
724 
726 


R. 
R. 
B. 

R. 
R. 
R. 

R. 
R. 
R. 
R. 

R. 
R. 
R. 

R. 
R. 
R. 
R. 


R. 
R. 
R. 
R. 
R. 
R. 
B. 
R. 
B. 


Theo.  A.  Helgason. 


J.  G.  Boney  . 

do 

.....do 


C.E.  Ponder... 

....do 

United  States  . 


Clark  St  Reagan . 

....do 

do 

....do 


James  R.  Marlow. 

do 

do 


Batt  O'Brien. 

....do 

....do 

.....do 


Jno.  Scott  &  Sons. 
do 


do 

.....do 

do 

....do 

....do 

....do 

....do 

D.P.Lyles. 


FeH. 
10,310 

1,700 
1,700 
1,762 

4,868 
2,300 
1,982 

1,629 
1,600 
1,200 
1,300 

1,507 
1,700 
2,230 

900 

1,000 

900 

800 

995 

1,400 

1,200 

1,100 

700 

600 

600 

900 

1,000 

2,800 


Feet. 
10,000 

1,400 
1,400 
1,400 

4,500 
2,000 
1,980 

1,820 
1,300 
1,200 
1,300 

1,500 
1,700 
2,200 

900 
1,200 
1,200 
1,000 

900 

1,400 

1,200 

1,000 

700 

600 

600 

900 

400 

2,500 


Feet, 
—0.6 

3 
3 
8 

8 
8 
1 

8 
8 
8 
8 

8.4 
5.4 

5.4 

5.7 
5.7 
5.7 
6.7 

3 
8 
8 
8 
3 
3 
3 
8 
8 
8 


No. 


Name  of  levee. 


Section. 

Crown. 

Land 
slope. 

River 
slope. 

Feet, 
6 

2itol 

2|tol 

8 
8 
8 

3   tol 
3   tol 
3    tol 

8  tol 
3  tol 
3  tol 

8 
8 
8 

3   tol 
8   tol 
3   tol 

3  tol 
3  tol 
8    tol 

8 
8 
8 
8 

8   tol 
3   tol 
8   tol 
3   tol 

3  tol 
3  tol 
8  tol 
8    tol 

8 
8 
8 

3   t^l 
3   tol 
3    tol 

8  tol 
8  tol 
8  tol 

8 
8 
8 
8 

3   tol 
3   tol 
8   tol 
8   tol 

8  tol 
3  tol 
8  tol 
8  tol 

8 
8 
8 

3   tol 
3  tol 
8  tol 

8  tol 
8  tol 
8  tol 

New  or 
enlargement. 


Average  height. 


Above 

old 
levee. 


Above 
gronnd 
surface. 


Date  of 
contract. 


Cnbio 
yardage. 


Palmyra  Island . 
Panola: 

Section  8.... 

Section  4.... 

SecUon  7.... 
Dackpond : 

Section  1 

Section  2 — 
Kempe   (exten- 
sion). 
Stockridge: 

Section  1 

Section  2 

Section  8.... 

Section  4.... 
Aqaasco: 

Section  1.... 

Section  2.... 

Section  8 

Esperanza: 

Section  1.... 

Section  2.... 

Section  8 

Section  4 

Ashley: 

Section  1 

Section  4 

Section  5 

BNG  99— 


Enlargement 

....do 

....do 

....do 

....do 

....do 

Now 


Feet. 
0.1 

1.2 
1.4 
L9 

L4 
1.1 


Enlargement 

do , 

do 

do 


.do. 
.do. 
.do. 


....do. 

do. 

....do. 
....do. 


New 

do 

....do 


2.0 
L9 
2.3 
L5 

2.0 
2.3 
L9 

5.0 
4.9 
5.1 
5.4 


Feet, 
10.4 

14.9 
12.9 
13.6 

15.3 
13.2 
19.9 


16.3 
15.4 
16.3 
16.4 

14.6 
14.7 
13.5 

18.0 
17.7 
18.0 
18.3 

n.6 

9.4 
10.8 


1899. 
Feb.  11 

1898. 
JiUy  23 

!i;!do.";! 

...do... 

...do... 

None. 

1898. 
Jnlv  23 
....do  ... 
— do  ... 
...do  ... 

1899. 
Apr.  18 
..:do... 
...do... 

1888. 
Oct.     8 
...do... 
...do... 
...do... 

...do... 
...do... 
, ...do ... 


Ou.yd8. 
22, 383. 00 

13,135.81 
13,793.26 
13,563.85 

16.993.50 
16,994.71 
85,000.00 


15,139.47 
14, 590. 84 
15,635.40 
14, 619. 66 

13, 139. 16 
13, 519. 69 
13,831.14 

14,599.98 
15, 765. 02 
14, 810. 06 
14, 523.  la 

17,706.11 
19,363.43 
19,078.33 


-226 
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3602      REPORT   OF   THE   CHIEF   OF    ENGINEERS,  U.  8.  ARMY. 

Fourth  district  levees,  i^P^-^9~Coiitinaed. 
LOWBR  TBNSAS  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES)— OontiDned. 


Name  of  leve*». 

Section. 

New  or 
enlargement 

Average  height. 

Date  of 
contract 

No. 

Crown. 

Land 
slope. 

Hirer 
slope. 

Above 

old 
levee. 

Above 
ground 
sarfaoe. 

Cabic 
yardage. 

22 

AeWey-Cont'd.       Fett. 
Section  6 8 

%   t^i 

3   tol 
3   tol 

New 

Fe^L 

Feet. 

10.8 
11.1 
12.7 
14.0 
13.1 
11.8 

14.0 

1808. 
Oct.     8 
....do... 
....do... 
...do... 
....do... 
....do... 

18iM. 
Oct.   26 

Ou.yd: 
19, 100. 80 

W 

Section  7 8    3   ta  l 

do 

15, 331. 94 

24 

Seution  8    ...,            fi 

3   to  1 

do 

16. 584. 71 

25 

2fl 

Section  9 

Section  10.... 
Section  11.... 

Ashley  to  Fair- 
view,  section  5. 

8 
8 

3    tol  ,8   tol 
S    t/i  1  1  3    to  1 

do 

do 

15,524-71 
17, 301^  00 

27 

8  *»   tnl 

3   to] 
3   tol 

do 

17,93L22 
25,621.52 

38 

8 

3    tol 

Enlargement . 

2.3 

Distance  fh)m  center  of 

Price 

levee  to  river  bank. 

Nature  of 
river  bank. 

No. 

Name  of  levee. 

per  cubic 
yard. 

Condition  of  contract. 

Least. 

Great- 
est. 

Aver, 
age. 

OentM, 

Feet, 

FeeL 

FetL 

1 

Panola: 

Sections 

10.90 

2,640 

8,960 

8,300 

Stationary.. 

97.60  per  cent  oompleted. 

2 

11.00 

6,600 

7,000 

6,800 

Making 

Nothing  done. 

3 

Section  4 

U.OO 

6,000 

6,200 

6,100 

do 

Do. 

4 

SecUon  7 

Dackpond: 
Section  1 

11.00 

8,800 

8,500 

3.400 

do 

Do. 

5 

14.98 

1,200 

1,820 

1,260 

Caving 

Do. 

6 

Section  2 

14.96 

1,100 

1,200 

1,150 

do. 

11.3  per  cent  completed. 

7 

Kempe    (exten- 
sion). 

None. 

800 

1  400 

1,100 

do 

8 

Stockridge: 
Section  1 

13.00 

8,870 

5,500 

4,685 

do 

100  per  cent  oompleted. 

9 

Section  2 

13.00 

2,270 

8.870 

3,070 

do 

64.1  per  cent  completed. 

10 

Sections 

18.00 

2,270 

2,270 

2,270 

do 

Nothing  done. 

11 

Section  4 

Aqnasoo: 

Section  1 

13.00 

1,800 

1,800 

2,270 

do 

40.6  percent  completed. 

13 

11.99 

1.980 

2,640 

2.810 

do 

Nothing  done. 

13 

Section  2 

11.99 

1,080 

1,980 

1,980 

do 

Do. 

14 

Section  3 

Eeperansa: 

1L99 

1.500 

1,980 

1,740 

do 

Do. 

15 

Section  1 

19.90 

2,600 

2,600 

2,600 

Stationary.. 

Do. 

16 

Section  2 

19.90 

8,000 

8,000 

8,000 

do...... 

Do. 

17 

Section  3 

19.90 

3,200 

8,400 

3,300 

do 

Do. 

18 

Section  4 

Ashley: 

Section  1 

19.90 

3,200 

3.200 

3,200 

do 

12.6  per  cent  completed. 

19 

11.86 

3,650 

2.880 

2,760 

Caving 

32.5  per  cent  completed. 

20 

Section  4 

1L86 

3,860 

4,150 

4,000 

do 

75  per  cent  completed. 

21 

Section  5 

11.36 

4,150 

4,050 

4,100 

do 

30  per  cent  completed. 
100  per  cent  completed. 
96  per  oent  oompleted. 
Nothing  done. 

22 

Section  6 

11.86 

4,600 

4,800 

4,700 

do 

23 

Section  7 

11.36 

4,800 

4,800 

4,800 

do 

24 

Section  8 

1L36 

4,700 

4,700 

4,700 

do 

25 

Section  9 

11.86 

4,700 

4,700 

4,700 

do 

5  per  cent  completed. 

26 

Section  10.... 

11.36 

4,700 

4,700 

4,700 

do 

30  per  cent  completed. 

27 

Section  11.... 

11.36 

4,100 

4,700 

4,400 

do 

80  per  cent  completed. 

28 

Ashley  to  Fair- 
view,  section  6. 

14.50 

800 

1,000 

900 

do 

46  per  oent  completed. 
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APPENDIX  W  W REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3603 


Fourth  dUtrict  levees,  1898-9^— Continned, 
ATCHAFALAYA  LEVEE  DISTRICT. 


No. 


Name  of  levee. 


Miles 
below 
Cairo. 


Bank. 


Contractor. 


Length 
of  line. 


Lenf^h 
of  axis 
of  river 
covered. 


Grade  of 

levee 
above 
highest 
known 
water. 


Baoooarci    to    Long- 
wood; 

Section  6 

Section  7 

Section  8 

Tleta: 

Section  3 

Section  8 

NewTexas 

Poche  to  Morgan  sa: 

Section  4  ^exten- 
sion). 

Section  4 

ICorrison: 

Section  7 

Section  9 

Section  10 

Section  11 

Section  12 

Section  18 

Section  14 

Section  16 

Point    Coapee:    Sec- 
tions. 

St.  Claude  (part) 

Nina: 

Section  1 

Section  2 

Section  8 

Section  4 

Section  6 

Section  7 

Highland :  » 

Section  1 

Section  2 

Section  8 

Section  4 

Barrosa:  Sections  11- 

14. 
Belle  Vale: 

Section  1 

Section  2 

Viola: 

Section  1 

Section  2 

Section  8 

Section  4 

Section  5 

Beauliea  to  Antonio  : 

Section  8 

Section  4 

Section  6 

Missouri:  Section  1.. 
Bobertson: 

Seotlon  1 

Section  2 

Sections  427-480...... 


785 
785 
785 

786 
786 
786 

787 

787 

797 
797 
797 
797 
797 
797 
797 
797 
798 

805 

806 
806 
806 
806 
806 
806 

815 
815 
816 
816 
824 


826 
826 


886 
836 
836 
840 

864 
854 

870 


R. 
Si, 
R. 

R. 
R. 
R. 


B. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 

R. 

R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 


R. 
R. 

R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 

R. 
R. 
R. 


B.P.Whito. 

....do 

do 


-do. 
•do. 
.do. 

.do. 

.do. 


George  Y.  Andrews. . 
Hesiin  &  O'Connor  . . 

....do 

....do 

....do 

....do 

....do 

....do 

George  Y.  Andrews . 

F.M.  McLaughlin... 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


LBraelR.Bobbitt 

....do 

....do 

...do 

Dilworth-Scudder  Dredg- 
ing Co. 


Israel  R.Bobbitt.. 
....do 


.do. 
.do. 
.do. 
.do. 
.do. 


M.L.Linnan  ..... 

....do 

....do 

Israel  RBobbftt. 


W.  F.  Barbour  St  Son  . 
do 

F.M.  McLaughlin.... 


Feet. 
1,920 
2,000 
2,000 

1,000 
1,020 
1,400 

645 

8,400 

900 

1,100 

800 

672 

1,435 

1.019 

000 

845 

1,000 

2,210 

1,100 
1,000 
000 
1,100 
1,100 
1,100 

1,214 
1,100 
1, 200 
829 
2,872 


1,713 
1,675 

1.560 
1,500 
1,500 
1,500 
1,457 

1,500 
1,600 
1,800 
2,000 

604 

582 
8,126 


Feet. 
1,500 
1,800 
1,900 

900 

900 

1,300 

600 

2,400 

800 

1,050 

770 

550 

1,400 

1,000 

900 

840 

1,000 

2,200 

1,050 

950 

850 

1,050 

1,050 

900 

1,160 

1,100 

1,100 

800 

230 


1,700 
1,670 

1,400 
1,600 
1,500 
3,000 
2,  .500 

1,600 
1,700 
1,900 
2,000 

400 

400 

8,000 


Feet. 


2.5 
2.5 
2.5 

6.7 
6.7 
2.8 

2.8 

2.8 

6.7 
6.7 
6.7 
8.7 
6.7 
6.7 
6.6 
6.6 
6.6 

6.4 

6.4 
5.4 
6.4 
6.4 
6.4 
6.4 

4.4 
4.4 

4.4 
4.4 
4.2 


4.0 
4.0 

4.4 
4.4 
4.4 
4.4 
4.4 

8.0 
8.0 
8.0 
8.0 

4.8 
4.8 
2.0 
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3604   REPORT  OF  THE  CHIEF  OP  ENGINEERS,  U.  8.  ABM7. 


Fourth  di$trit't  levees,  /555-P5— Continued. 
ATCHAFALAYA  LEVEE  DISTRICT— Continued. 


Ko. 


29 


Name  of  levee. 


80 
31 

82 
33 
34 
35 
86 


40 


Racoon  rci  to  Long- 
wood: 

Sections 

StHrtion? 

Sections 

Fleta: 

Section  2 

Sections 

NewTexaa.... 

Pocho  Ui  M  organza 

Section  4  (ex- 

t4>nMion). 
Section  4 

Morrison : 

Section? 

Sectlon9 

Section  10 

Section  11 

Section  12 

Se<tion  13 

Section  14 

Section  15 


PointCoiipee:  Sec 
tion  2. 

St.  Claude  (part)  . 
Nina; 

Section  1 

Section  2 

Sections 

Section  4 

Section  5 

Section? 

Highland: 

iSection  1 

Section  2 

Sections 

Section  4 

Barroza:  Seotiona 
11-14. 

BeUe  Vale: 

Section  1 , 

Sectlon2 

Viola: 

Section  1 

Section  2 , 

Section  8 , 

Section  4 , 

Section  5 

Beaalieu  to  Anto- 
nio: 

Sections , 

Section  4 

Section6 

Missouri:  Secl... 

Robertson : 

Seotionl 

Sections 


48     Sections  427-430 . . . 


Section. 


Crown., 


Land 
slope. 


Feet. 


8 

3 

tol 

8 

3 

tol 

8 

3 

tol 

8 

3 

tol 

8 

3 

tol 

8 

3 

tol 

8 

3 

tol 

21  tol 


8   tol 

3  tol 
3  tol 
3   tol 

8   tol 


3   tol 
3    tol 


3   tol 


3  tol 

3  tol 

3  tol 

3  tol 


3   tol 


3  tol 

3  tol 

3  tol 

3  tol 

3  tol 

3  tol 

3  tol 


3  tol 

3  tol 

3  tol 

3  tol 

3  tol 

3  tol 


21tol 


River 
slope. 


Stol 
Stol 
Stol 


Stol 
Stol 


Stol 
Stol 
Stol 

Stol 


Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 


Stol 


Average  height.; 


New  or        '  .  k/^,»« 
enlargement.    ^^^^ 

levee. 


Enlargement 

do 

.....do 

do 

...do 


.do. 
.do- 
-do. 

-do. 


.do. 
-do. 
.do. 
.do. 
.do. 
.do  . 
.do- 


..do. 


Stol    do. 

Stol  I do  . 

Stol  ! do. 

Stol  , do  . 


Stol 
Stol 


...do. 
...do. 


Stol  , do. 

I 

Stol    do. 

3  tol    do  . 

3  tol  I do  . 

Stol    do. 


Stol 


3tol 
Stol 


.do. 


do. 

do. 


Stol    do. 

3  tol    do  . 


Stol 
Stol 
Stol 


3tol 
Stol 
Stol 
Stol 

Stol 
Stol 


Stol 


do. 

do. 

do. 


do 

do 

New 

Enlargement 


New... 
....do. 


Enlargement 


Feet. 
1.6 
LS 
1.3 


8.2 
8.4 


0.8 
0.8 
8.? 

S.8 


2.0 
8.4 
1.2 
3.5 
3.2 
8.2 
2.9 


8.8 

2.9 

3.4 
8.6 

8.6 


3.5 
3.2 


8.1 


2.9 
2.8 
2.9 
2.9 


2.8 


2.6 
2.7 

2.0 
1.9 
2.6 
2.6 
2.7 


1.9 
2.0 


2.5 


L6 


Above  2l^^\ 
ground  ^^^^^^ 
surface. 


Feet. 
15.6 
13.8 
&5 


21.2 
22.0 


17.1 
16.9 
16.6 

22.0 


17.2 
18.9 
10.7 
17.9 
17.6 
17.3 
17.6 


15.2 
16.0 

it.o 

10.4 
18.6 


17.1 
17.6 


15.7 


19.2 
20.7 
19.4 
18.6 


20.1 


14.9 
15.4 

15.0 
15.1 
16.1 
15.1 
15.1 


16.2 
14.3 
14.3 
14.4 

16.2 
14.9 


n.6 


1896. 

...do.. 

1897. 
Sept.  11 
...do  ... 

1896. 
May    4 

...do.. 

,..  do... 

1807. 
Sept.  11 

1898. 
Jan.  6 
...do.., 
...do.. 
...do... 
...do.. 
...do.. 
...do... 

1897. 
Sept.  11 


Jan.  5 
....do... 
....do.. 

....do.. 


...do.. 
...do.. 


....do.. 

1897. 
Sept.  11 

do ... 

....do... 
....do... 

1898. 
June  1 


Jan.    6 
....do... 

....do. 
....do. 
....do  . 
....do. 
.-..do. 


Oct     1 
....do... 

do... 

....do... 

Deo.  28 
....do... 

1896. 
Nor;  12 


Work 
com- 
pleted. 


1898. 
Nov.    9 

Do. 
Oct.    16 


Nov.  12 
Oct    18 


Aug.  17 

Oct.    15 

Do. 

Nov.    1 


Sept.  4 
Oct.  12 
Dec.  6 
Oct.  12 
Sept.  4 
Oct.  16 
Oct    26 


Oct    11 

Aug.  13 

Dec.  22 

Deo.  31 

1899. 
Feb.  28 

1898. 
Sept.  2S 

1899. 
Mar.  23 

1898. 
Nov.    2 
Do. 
Do. 
Do. 

Part 


Oct.  6 
Dec.   16 

June  14 
Julv  12 
Aug.  16 

Do. 
Aug.    1 

1899. 
Mar.  24 
Feb.    17 
Mar.  24 
Mar.  20 


X 


r.  12 


1898. 
Nov.  26 
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APPENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3605 

Fourth  diatfict  levees,  1898-99-— Continued, 
ATCHAFALATA  LEVEE  DISTRICT— Continued. 


Distance  from  center  of 

No. 

Name  of  levee. 

Total 
yardage 

Price 
per  cubic 

Total 
cost. 

levee  to  river  bank. 

Nature  of  river 

bank. 

paid  for. 

yard. 

Least. 

Great- 
est. 

Aver- 
age. 

Raocoorci  to  Long- 

" 

wood: 

Cfu.ydt. 

Oentt. 

Feet. 

Feet. 

Feet. 

1 

Section  6 

9.738.63 

9 

$876.48 

14,000 

14,800 

14, 400 

Stationary. 

2 

Section? 

8, 020. 53 

9 

722. 39 

15, 000 

18, 000 

16. 500 

Do. 

3 

SecUonS 

Fleta: 

Section  2 

8, 368. 46 

18 

753. 16 

l&OOO 

22,000 

20,000 

Do. 

4 

19,807.40 

18 

8, 606. 83 

740 

780 

760 

Caving. 

5 

Section  8 

19,352.02 

18 

8, 483. 86 

740 

930 

840 

dS 

6 

New  Texas 

Poohe  to  Mor- 

11,136.49 

10 

1,118.65 

840 

920 

880 

Do. 

7 

gan  za: 
Section  4  (ex- 
tension). 

Section4 

Morrison  : 

Section? 

4,129.07 

14 

678.07 

840 

920 

880 

Do. 

8 

31,078.61 

14 

4,360.99 

1,100 

1,660 

1,500 

Do. 

9 

18,652.30 

18.75 

2,564.69 

900 

1,300 

1,200 

Making. 

10 

Section  9 

16,000.18 

12.50 

2, 000. 02 

'220 

740 

480 

Do? 

11 

Section  10 

14, 650. 36 

12.50 

1,831.30 

120 

220 

148 

Do. 

12 

Section  11 

6,425.12 

12.50 

803.14 

148 

205 

160 

Do. 

13 

Section  12 

23, 866. 09 

12.50 

2,983.37 

160 

240 

200 

Do. 

14 

Section  13 

19, 888. 42 

12.60 

2,486.05 

200 

280 

240 

Do. 

15 

Section  U 

14,  978. 60 

12.50 

1,872.38 

180 

210 

190 

Do. 

16 

Section  16 

15, 275. 37 

12.50 

1,909.42 

160 

200 

190 

Do. 

17 

Point     Coupee, 
Section  2. 

14,263.03 

13.76 

1, 961. 17 

120 

160 

150 

Washing. 

18 

St. Claude  (part).. 
Nina: 

Section  1 

14,278.72 

16.25 

2,320.30 

200 

940 

700 

Caving  slowly. 

19 

18, 636. 97 

16.25 

8. 028. 51 

1,980 

2,200 

2,100 

Caving. 

20 

Section  2 

16, 304. 64 

16.25 

2,  649. 50 

1,400 

1,980 

1,800 

Do. 

21 

Section8 

15,935.32 

16.25 

2.589.49 

1.100 

1,400 

1,300 

Do. 

22 

Section  4 

17.655.23 

16. 25 

2,868.97 

700 

1,100 

900 

Do. 

23 

Sections 

16.  528.  58 

16.25 

2,  685. 89 

620 

700 

080 

Do. 

24 

Section? 

Highland: 

Section  1 

16,553.36 

16.26 

2,689.92 

1,000 

1,360 

1,200 

Do. 

26 

19,811.18 

15i 

8,045.97 

1,300 

1,880 

1,340 

Do. 

26 

Section  2 

20  644.97 

161 

3, 174. 16 

1,260 

1,380 

1,380 

Do. 

27 

Section  3 

10,  340. 34 

151 

2.974.96 

1,180 

1.260 

1,220 

Do. 

28 

Section4 

1J,538.88 

15| 

2,  081. 60 

700 

1,180 

900 

Do. 

29 

Barrosaf  Section  h 

11-14. 
Belle  Vale: 

37,600 

14 

5,  263. 00 

900 

1,100 

1,100 

Do. 

80 

Section  1 

15,381.92 

12.60 

1,922.74 

820 

450 

880 

Do. 

81 

Seotlon2 

Viola: 

14, 674. 71 

12.50 

1,834.84 

320 

400 

860 

Do. 

82 

Section  1 

14.271.68 

12.60 

1,783.96 

260 

840 

800 

Do. 

88 

Section  2 

15.  090.  60 

12.50 

1,  886. 32 

280 

540 

430 

Do. 

84 

Sections 

15.686.19 

12.50 

1, 960. 77 

640 

700 

600 

Do. 

85 

Section  4 

15,752.14 

12.50 

1, 960. 02 

600 

3(K) 

450 

Washing. 

86 

Sections 

Beanliea  to  Anto- 
nio: 

15,880.68 

12.50 

1, 985. 09 

800 

800 

800 

Do. 

87 

Sections 

15,895.04 

10.97 

1, 743. 69 

180 

640 

280 

Making. 

28 

Section4 

15,  269.  51 

10.97 

1,673.97 

160 

200 

180 

Dof 

89 

Section  6 

10,746.79 

10.97 

1, 837. 13 

140 

240 

200 

Do. 

40 

Missouri,     Sec- 
tion 1. 
Kobertson: 

15, 197. 14 

14.60 

2,203.59 

240 

290 

270 

Caving. 

41 

Sectionl 

19,601.26 

22 

4,331.90 

600 

700 

660 

Do. 

42 

Section  2 

17,042.59 

22 

3,749.37 

600 

700 

660 

Do. 

43 

SeoUons  427-430... 

12,156.84 

11 

1,337.14 

890 

450 

430 

Washing. 
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3606       REPORT   OF   THE    (HIEP   O**   ENGINEERR,  U.  8.  ARMY. 


Fourth  district  hrees  /^.W-PP— Continued. 
ATCHAFALAYA  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


No. 


Name  of  levee. 


Miles 

below     Bank. 

Cftlro.  : 


Contnictor. 


Grade  of 
Lensih  of     leyee 


Lenj^th  axTe  of 
of  line,  river  cov 
ered. 


above 
highest 
known 
water. 


Nina: 

S(MStion6.. 
Sections.. 
Barroza: 
8  Section  11. 


Section  12 

Section  13 

S««tion  li. . . . , 
Beaaliea  to  Anto- 
nio: 

Section  1 

Section  3 

Sections 

MUsouri : 

Section  2 

Sections 

Section4 

Australia : 

Section  1 

Section  2 


806 
806 

824 

824 
824 
824 


836 

836 
836 

840 
840 
840 

846 
846 


R. 
R. 

B. 

R. 
R. 
R. 


R. 

R. 
R. 

B. 
R. 
R. 

R. 
R. 


F$rt 

F.  M.  McLaaglilln ],000 

do 1,100 


237 

1,000 
OUO 
735 


Dllworth-Scudder 
Co. 

do 

....do 


Dredging 


.do. 


M.L.L{nnan 1,600 

do 1,400 

....do 1,400 


1,700 
1,600 
1,736 


Israel  R.  Bobbitt. 
do. 


.do.. 


M.L.  Linuan 1,870 

do 1.962 


Feet 

500 
1,000 


1,000 
900 
730 


1,600 
1.300 
1,600 

1,400 

tooo 

1,500 

2,000 
2,900 


Fe«L 
6.4 
6.4 

4.2 

4.2 
4.2 
4.2 


Section. 


No. '     Name  of  levee. 


J_ 


Crown. 


Land  '  River 
slope,     slope. 


Nina: 

Section  6 

Section  8 

Barrosa: 

Section  11 

SecUon  12.... 

Section  18 

Section  14.... 
Beanlien  to  An- 
tonio: 

Section  1 

Section  2 

Section  6 

Missonri : 

Section  2 

Section  3 

Section  4 

I  Anstralia: 

13  I         Section  1 

14  I         Section  2 


Feet. 
8 
8 

8 
8 
8 
8 


8tol 
3tol 

3tol 
3tol 
3tol 
3tol 


8tol 
8tol 
3tol 


8tol 
Stol 

3  to  I 
Stol 
Stol 
Stol 


Stol 
Stol 
Stol 


S  to  1  S  to  1 

Stol  Stol 

3  to  1  8  t<)  1 

Stol  Stol 

Stol  I  Stol 


Newer 
enlArgement. 


Average 
height. 


Above  I  Above 

old     igronnd 

levee,  'surface. 


Enlargement  . 
do 

....do 

....do 

....do 

...do 

....do 

....do 

New  and  en- 
largement. 
Enlargement  . 

do 

do 

....do 

....do 


Fett. 
3 
3.2 

2.8 
3 

8.2 
2.6 


2.8 
2.2 
1.9 

2.2 
2.4 
3.1 

2.2 

2.4 


FeeL 
19.7 
18.4 

20.1 
20.4 
21.2 
21.8 


15.2 
15.2 
14.2 

15.2 
15.6 
16.1 

12.7 
12.4 


Date  of 
contract. 


Total 
yardage. 


1898.  CvhUydt. 
Jan.  5  I  16,810.89 
Jan.     6     19,006.55 


Jane  1 

June  1 

June  1 

June  1 


Oct  1 

Oct  1 

Oct.  1 

Oct  1 

Oct  I 

Oct  1 

Oct  1 

Oct.  1 


8,664.13 
16,871.74 
16. 767. 60 
10,936.71 


15,767.52 
15,457.84 
15, 888. 63 

16,332.99 
15.357.85 
15,868.88 

12,927.41 
12,793.17 


No. 


Name  of  levee. 


'  Price 
I    per 
I  cubic 
I  yard. 


Nina:                       '  Cents. 

Section  6 16.25 

Sections 16.26 

UarrozA: 

Section  11 '  14 

Section  12 14 

Section  13 >  14 

Section  14 14 

BeanMeu   to    An- 
tonio: 

Section  1 1  10.97 

Section  2 i  10.97 

Sections 10.97 

Missouri:  , 

Section  2 '  14.50 

Section  3 '  14.50 

S«H?tion  4 1  14.50 

Australia: 

Section  1 10.97 

Section  2 |  10.97 


Dirttanoe  from  center  of 
leve<'  to  river  bank. 


Least. 


Feet. 

680 

1,820 

1,060 
760 
760 
840 


600 
120 

250 
450 
200 

160 
220 


Great- 
est 


Feet. 

1,000 
1,600 

1,100 
1,100 
1,100 
1,100 


600 
540 
180 

450 
635 
640 

560 
5G0 


Aver- 
age. 


Feet. 

750 
1,500 

1,100 
1,000 
1,000 
1,000 


540 
530 
160 

400 
600 
600 

880 
400 


Nature  of 
river  bank. 


Caving . 
do  .. 

do.. 

do.. 

do.. 

do.. 


Condition  of  contract. 


56  per  cent  completed. 
Nothing  done. 

90  per  cent  oompleted. 
Do. 
Tio. 
Do. 


Making >  Nothing  done. 

do 80  per  c^nt  completed. 

do 67  per  cent  completed. 


Caving 48  per  cent  oompleted. 

do I  Nothing  done. 

do I  31  per  cent  completed. 


Washing  ...  |  50  per  cent  completed. 
do 96  per  cent  completed. 
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APPENDIX  W  W REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     3607 

Fourth  district  leves8f  1898-99— Continued. 
LAFOURCHE  LEV££  DISTRICT. 


Ko. 


Name  of  levee. 


Waf^aeepack: 
Section  1  .... 
Section  2  .... 
Section  4  .... 

Stevenson : 

Section  1 

Section  2 

Sections  — 

Pelican  to  Flag- 
town: 
Section  1  .... 

Section  2 

Sections  .... 
Section  4  .... 

Loniaa,  section  1 . 


Miles  ! 

below 

Cairo. 


Bank. 


906  R. 
906  R. 
906  '      R. 


919 
919 
919 


986 
936 
943 


R. 
R. 
R. 


R. 
R. 
R. 
R. 
R, 


Crontractor. 


James  H.  Cary  . 

do :.. 

do 


.do. 
.do. 
.do. 


Hayes  Bros  . 
do.. 


....do....... 

....do 

Donovan  St,  Daly  . 


Leneth 
ofmie. 


2,890 
2,200 
2,600 

2,685 
2,900 
2,261 


2,752 
2,500 
2,500 
2,100 
2,452 


Lenffth  of 
axis  of 

river  cov- 
ered. 


I^t. 

2,800 
2,100 
2,600 

2,600 
2,600 
2,200 


2,700 
2.600 
3,000 
2,500 
2,400 


Grade  of 
levee 
above 
highest 
known 
water. 


F€et. 


8 

2.8 

2.6 

2.6 
2.6 
2.7 


8 

3 
3 

2.9 
2.7 


No. 


Name  of  levee. 


Section. 


Crown. 


Land 
slope. 


River 
slope. 


New  or  En* 
largement. 


Average  height. 


Above 

old 
Jevee. 


ground  contract. 
snrfHce. 


Above 


Date  of 


Work 

com* 

pleted. 


Waguespack : 

Section  1 

Section  2 

Section  4 

Stevenson : 

Section  1 

Section  2 

Sections 

Pelican  to  Flag 
town: 

Seotlonl 

Seotion2 

Sections 

Section  4 

Lonisa,  section  1.. 


Feet. 
8 
8 
8 


Stol 
3tol 
8tol 

Stol 
Stol 
Stol 


Stol 

Stol 

Stol 
Stol 
Stol 


Stol 
Stol 
Stol 

Stol 
Stol 
Stol 


Stol 

Stol 

Stol 
Stol 
Stol 


Enlargement 

-..-do 

do 

....do 

....do 

....do 


.do.... 
.do.... 


Feet. 
1.1 
LS 
1.2 

1.2 
1.4 
1.2 


1.6 
L5 


.do. 
.do. 
.do. 


1.4 
1.7 
1.5 


Feet. 
10.3 
12.3 
10.6 

12 

13.3 

12.3 


12 

10 

10 

U.2 

10 


1807. 
Dec.  27 
...do.., 
...do... 

....do... 
...do.., 
...do.. 

1808. 
Oct.     1 

...do.., 

...do.. 
...do... 
....do  ... 


1896. 
Aag.  81 
Sept.    2 
Sept  24 

Dec.  29 
Mar.  8 
Deo.  26 

1899. 
Mar.  13 

1898. 
Dec.   12 

1809. 
Jan.     6 
Mar.    4 
Jan.     4 


No. 


Name  of  levee. 


Total 
yardage 
paid  for. 


Price 

per 

cubic 

yard. 


Total 
cost. 


Distance  from  center  of 
levee  to  river  bank. 


Least. 


Great-    Aver- 
eat.        age. 


Nature  of 
river  bank. 


Wagnospack: 

Section  1 

Section  2 

Section  4 

Stevenson: 

Section  1 

Section  2 

Sections 

Pelican  to  Flagtown 

Section] 

Section  2 

Sections , 

Section  4 

Lonisa,  section  1. ... 


Ou.  yds. 
15,810.36 
15, 708. 74 
15,748.47 

15, 321. 56 
17,  UO.  22 
14. 933. 60 

15,504.29 
15, 750. 51 
16, 882. 63 
16,786.09 
18, 365. 55 


Cents. 
10 
10 
LO 

12.07 
12.56 
12.56 

12,75 
12.75 
12.76 
12.75 
13.90 


$1,581.04 
1,670.87 
1,574.86 

1, 861. 38 
2,177.94 
1,875.66 

1,988  26 
2,008.96 
2,084.96 
2,140.23 
2.552.82 


Feet. 
103 
126 
116 

120 
176 
226 

"  110 
75 
300 
480 
200 


Feet. 
200 
160 
160 

214 
410 
860 


Feet. 
150 
150 
140 

200 
300 
276 


200 

140 

300 

150 

600 

500 

643 

500 

286 

220 

Washing. 
Do. 
Do. 

Caving. 
Do. 
Do. 

Washing. 
Making. 

Do? 

Do. 
Caving. 
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3608      REPORT   OF   THE   CHIEF   OF    ENGINEERS,  U.  8.  /LRMY. 


Fourth  district  leveea,  1898-99— Continned, 
LAFOURCHE  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


No. 


Name  of  levee. 


Jame«town 

Bay  Tree: 

Section  1.... 

Section  2 

Section  8 

Section  4 

Section  5.... 
Section  6  . . . . 

Willow  Grove... 

Alliance : 

Section  1 .... 
Section  8 

Hvmelia  to  Kil- 
lona: 
Section  1  .... 
Seotion  2.... 

Section  3 

Section  4 

Section  5.... 

Pelican   to  Flafr- 
town,  section  6. 

Lone  Star 

Loaisa,  seotion  2. 

CoopersviUe 


Miles 

below 

Bank. 

Cairo. 

896 

B. 

906 

R. 

906 

R. 

906 

R. 

906 

R. 

906 

R. 

906 

R, 

916 

R. 

920 

R. 

920 

R. 

980 

R. 

930 

R. 

930 

R. 

930 

R. 

930 

R. 

936 

R. 

912 

R. 

943 

R. 

944 

R. 

Contractor. 


Feet. 
JamesH.Cai7 2,167 


.do i  2,766 

.do !  2,000  ( 

.do I  1,3W 

.do 1,400  ! 

.do '  1,500 

.do 1,078  ■ 

.do 2,926  ; 

.do 2.424 

.do 8.050 


HajesBros '  2,800 

do 2.800 

do 2,300 

do 1,800 

do 2.364 

do 2,879 


do 2,047 

Donovan  &  Daly 8,200 

Jas.  A.  Andrews  &  Son 2,632 


Feet 
2,707 

2,765 
1,800 
1.300 
1,400 
1,300 
1,600 
2.900 

2,400 
8,000 


8,000 
2,200 
8, 2i>9 
1,800 
2,300 
2,600 

1,900 
3,200 
2,500 


Grade  of 
levee 
above 
highest 
known 
water. 


FefL 
2.8 

2.8 
2.7 
2.6 
2.4 
2.7 
2.8 
2.5 


8.1 
8 


8 

8.9 
2.9 
8 

2.8 
3 

29 
2.7 
2.9 


No. 


Name  of  levee. 


SecUon. 

Crown. 

Land 
slope. 

River 
slope. 

Feet 
8 

Stol 

Stol 

8 
8 
8 
8 
8 
8 
8 

Stol 
8tol 
Stol 
Stol 
3tol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

8 
8 

Stol 
Stol 

Stol 
Stol 

8 
8 
8 
8 
8 
8 

Stol 
Stol 
Stol 
3tol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

1 

8 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

Average  height. 


New  or 
enlargement. 


Above 

old 
levee. 


Above 


^oov«     I>at«of       Total 
gronnd  contract  yardage, 
surface.:  i 


Jamestown 

Bay  Tree: 

Section  1.... 

Seotion  2 

Section  3 

Section  4 

Section  5.... 
Section  6 

Willow  Grove... 

Alliance : 

Section  1 

Section  2 

Hyroelia  to  Kit- 
ion  a: 

Seotion  1 

Section  2 

Section  3 

Section  4 

Section  5 

Pelican  to  Flag- 
town,  section  5. 

LuiieStar 

Louisa,  section  2 

CoopersviUe  .... 


Enlargement 

....do 

....do 

....do 

...do 

....do 

....do 

....do 

....do 

...do 


.do. 
do. 
.do. 
.do. 
.do. 
.do. 


.do.... 
.do.... 
.do.... 


Feet. 
8 

L5 
1.4 
1.8 
L3 
1.5 
1.5 
L3 

1.4 
1.5 


1.4 

1 

1.4 

1.4 

1.3 

L5 

1.8 
L2 
L5 


FeeL 
12 

12 
14.6 
16 
12.6 
12.6 
10.3 
9.6 

13.3 
10.6 


11 
9 
10 

10.3 
10.3 
13 

11.8 

11 

10.6 


1898. 
Dec.  27 

...do... 

...do... 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 
...do. 


I  Ou.yd*. 
13, 16&  67 

..'  15,054.94 
..  14,882.04 
...  15,130.41 

.1  15,170.96 
..'  14,792.23 
..    13,497.62 

.1  16.729.35 

..    16,428  04 
15,954.40 


I 

Oct      1  I  14.434.56 

...do  ...  I4,5y2.57 

...do  ...I  ]4,84t».71 

...do  ...  14, 175. 38 

...do  ...'  14,377.K 

...do  ...:  26,261.29 

...do...'  12,537.75 

. .  .do  . . .  18,  e59  97 

...do  ...I  11.007.C9 
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APPENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3609 

Fourth  district  levees,  1898^9— Coniiuned. 
LAFOURCHE  LEVEE  DISTRICT  (TTNCOMPLBTBD  LEVBES)-Cont4nued. 


No. 

Name  of  levee. 

Price 
per 
cubic 
yard. 

Distance  from  center  of 
levee  to  river  bank. 

Nature  of 
river  bank. 

Condition  of  eon  tract. 

Least. 

Great- 
est. 

Aver- 
age. 

1 

2 
8 

4 
6 
6 
7 
8 

9 
10 

11 
12 
13 
14 
15 
16 

17 

Jamestown 

Bay  Tree: 

Section  1 

Section  2 

Section  8 

Section  4....... 

Section  6 

Section  6 

Willow  Grove 

Alliance: 

Section  1 

Section  2 

Hymelia    to    Kll- 
lona: 

Section  1 

Section  2 

Section  8 

Section  4 

Section  5 

PeUcan   to   Flag- 

town,  section  5. 

Lone  Star 

OenU. 
13.50 

16.53 
16.53 
14.20 
14.29 
U.93 
11.08 
12.07 

11.66 
11.66 

11.75 
11.75 
11.75 
n.75 
11.75 
12.75 

18 

13.90 

14.75 

Feet. 
860 

670 
418 
480 
483 
600 
157 
140 

260 
145 

750 
850 
76 
150 
150 
850 

830 
167 
261 

Feet. 
475 

720 
700 
431 
640 
770 
600 
280 

412 
816 

2.000 
750 
850 
250 
251 

1,100 

190 
260 
861 

FeeL 
400 

600 
550 
440 
550 
650 
800 
200 

800 
225 

1,200 
450 
170 
180 
200 
800 

260 
200 
810 

Caving 

do 

do 

do 

Washing... 

do 

Making 

Stationary.. 

Caving 

Washuig . . . 

Making 

do 

Washing... 

!;!!!do ;;;!;; 

Making 

Caving 

do 

do 

Nothing  done. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

86  per  cent  completed. 
Nothing  done. 

Do. 
Do. 
Do. 
Do. 
Do. 
91  per  oent  completed. 

Nothing  done. 

80  per  cent  oompleted. 

87  per  oent  completed. 

18 
19 

Louisa,  section  2  .. 
Coopersville 

BARATARIA  LEVBB  DISTRICT. 


No. 


Name  of  levee. 


Miles 

below 

Bank. 

Cairo. 

1,005 

B. 

1,019 

R. 

1,019 

R. 

1,023 

B. 

1,023 

B. 

1,024 

R. 

1,025 

B. 

Contractor. 


Lengt] 
of  line 


Length 
of  axis 
of  river 
covered. 


Grade  of 

levee 
above 
highest 
known 
water. 


Deer  Range 

Treadaway 

Biitler 

Ballay  to  Orange 
Farm: 

Sections 

Section  5 

Orange  Farm 

Nairn,  section  8 


Jos.HingIe,1r . 
Michael  Cullen 


.do. 


Victor  Adema 

W.  J.  Bentley  &  Co 

Robt.  McNiunara 

Dll  worthSondder  DredgingCo 


Feet. 

1,600 

1,757 

510 


1,700 

2,236 

900 

8,000 


Feet. 
1,600 
1,757 
610 


1,600 

2,050 

810 

3,420 


Feet. 
2.2 
2.6 
2.7 


2.6 
2.5 
2.5 
2.5 


No. 


Name  of  levee. 


Deer  Range , 

Treadaway 

Butler 

Ballay  to  Orange 
Farm: 

Sections 

Section  5 , 

Orange  Farm 

Nairn,  sections.. 


Section. 

Crown. 

Land 
slope. 

Biver 
slope. 

Feet. 
8 

Stol 

Stol 

8 
8 

Stol 
Stol 

Stol 
Stol 

.8 

8 

Stol 
Stol 

Stol 
Stol 

8 

Stol 

Stol 

8 

Stol 

stol 

Average  height. 


Newer 
enlargement. 


Enlargement 


New , 

Enlargement 

do 

New  and  en- 
largement. 

New 

Enlargement 


Above 

old 
levee. 


Feet. 
L5 


L5 


2 
2.5 


Above 
ground 
surface 


Feet. 
10 


6.3 
6.6 


6 
6.5 


7.5 
6.6 


Date  of 
contract. 


1897. 
Dec  29 

1896. 
Nov.  19 
...do... 

1897. 
Sept  17 
do  ... 


Oct.    27 

1897. 
Deo.   29 


Work 
com- 
pleted. 


1899. 
Jan.    14 


Jan.  21 
Jan.     4 

1898. 
Nov.  23 
Sept.    1 

1899. 
Mar.  21 

May    8 
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Fourth  district  levees,  1898-99 — Continned. 
BARATARIA.  LBVSB  DISTBICT-Gontinaed. 


Vft 

Name  of  levee. 

Total 
yardage 
paid  Ibr. 

Price 

per 

onbic 

yard. 

Total 
cost. 

levee  to  river  bank. 

Least. 

Great- 
est. 

Aver- 
age. 

Nature  of  river  bank. 

1 

2 

R 

DoerBange 

Treadaway 

Batter 

Ou.  ydt. 
6,711.80 
12,265.08 
2,083.74 

6,634.17 
16,209.63 

8,281.67 
13,678.58 

Omtt, 
12.20 
11.88 
11.88 

11.25 
14.25 
14.75 
12.25 

1696.88 

1,456.01 

247.55 

746.84 
2,800.87 
1,221.55 
1,675.62 

100 
120 
60 

60 
75 
180 
75 

Feet. 
125 
130 
105 

118 

"'■226" 
250 

120 
125 
00 

75 
108 
190 
150 

Stationary. 

Do. 
Waahinif. 

Do. 
Washing  and  oavinc. 
Caving. 
Making. 

4 
5 
6 
7 

Ballay  to  Orange 
Fann: 

Sections 

Sections 

Orange  Farm.... 
Nairn, section  3.. 

BABATABIA  LEVEE  DISTRICT  (UNCOMPLETED  LBVBBS). 


No. 


Name  of  levee. 


Miles 

below 

Bank. 

Cairo. 

080 

B. 

982 

B. 

082 

R. 

985 

B. 

909 

B. 

909 

B. 

1,013 

B. 

1,023 

R. 

1,025 

B. 

1,032 

B. 

1,035 

B, 

1,035 

B. 

1,036 

B. 

1,039 

B. 

Contractor. 


Length 
of  line. 


Length 
of  axis 
of  river 
covered. 


Grade  of 

levee 
above 
highest 
known 
water. 


Little  Book 

Belleohasse: 

Section  1 

Section  2 

St.  Ann 

St.  Rosalie: 

Section  1 

Section  2 

Magnolia 

Ballay  to  Orange 

Farm,  section  4. 

Nairn,  section  2 . . . 

Pelas 

Rodey 

Rodey  extension : 

Section  1 

Section  2 

Booth 


Ylotor  Adema.. 

....do 

do 

Michael  Cullen . 


Wade  Bros.  Construction  Co, 

do 

Jos.  Hingle,  Jr 

Victor  Adema 


Dilworth-Soadder    Dredging 
Co. 

Robt.  McNamara 

.....do 


.do. 
.do. 
.do. 


Feet 

1,780 

2,240 
2,300 
3,106 

2,700 
2,034 
4,306 
2,291 

4,000 

1,700 
3,812 

1,650 
:i,758 
2,020 


FeeL 
1,560 

1,830  1 

900 
8,026 

2,780 
2,094 
4,700 
1,510 

4,900 

1.600 
8,100 

1,650 
3,800 
1,700 


Feet. 


2.1 

2.0 
2.0 
2.6 

2.2 
2.2 
2.3 
2.5 

2.5 

2.1 
2.3 

2.3 
2.3 
2.8 


No. 


Name  of  levee. 


Section. 


Crown. 


Land 
slope. 


River 
slope. 


Newer 
enlargement. 


Average  height. 


Above 

old 
levee. 


Above 
ground 
surfaoe. 


Date  of 
contract. 


Total 
yardage. 


Little  Rook 

Bellechasse: 

Section  1 

Section  2 

St.  Ann 

St.  Rosalie: 

Section  1 . . . . 
Section  2 

Magnolia 

Bamy  to  Orange 

Farm,  section  4. 

Nairn,  section  2.. 

Pelas 

Rodey 

Rodey  extension: 

Section  1 

Section  2 

Booth 


Feet. 


3tol 


8tol 
3tol 


3tol 


3tol 
3tol 


3tol 
8tol 


3tol 


3tol 
3tol 

8tol 
3tol 
3tol 


8tol 


8tol 
8tol 


3tol 


Enlargement 

....do 

do 


Feet. 
0.8 


0.7 
0.8 


.do .. 


3tol     New... 
3tol   do. 


1.1 


8tol  I  Enlargement 
3  to  1  I  New  and  en- 
largement. 
3tol  do 


8tol     Enlargement 
3tol  I do 


8tol   do  . 

3tol   do. 

8tol  I do. 


0.7 
L8 


2.5 


1.5 

1.7 

0.9 
1.3 
1.7 


Feet. 
8.8 


9.3 
10 


9.8 


6.8 
8.2 


8.8 
6.5 


6.7 
6.1 

6.5 
6.2 
6.4 


1897. 
Deo.  29 

do ... 

do  ... 

1808. 
Nov.  19 

....do.., 

....do... 

1897. 
Dec.  29 
Sept  17 

Deo.  29 

189& 
Oct.    27 
....do  ... 

Dec.  28 
....do... 
Cot    27 


Ou.vdg. 
3,(»6.28 

8,727.86 
11,088.28 


9,884.04 

18,761.13 
19,858.69 


14,696.44 
14,226.85 

16,678.58 


6,817.74 
13,244.88 

6,348.51 
10,919.60 
7.416.51 
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APPENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3611 

Fourth  district  levees,  i^d^-Pd— Continued. 
BABATARIA  LBVEE  DISTRICT  (T7NC0MPLETBD  LEYEES)— Continued. 


No. 

Ntfme  of  levee. 

Price 

per 

cubic 

yard. 

Distance  from  center  of 
levee  to  river  bank. 

Nature  of 
river  bank. 

Condition  of  contract. 

Least. 

Great- 
est 

Aver- 
age. 

1 

2 
8 
4 

Little  Sock 

Bellecbasse: 

Section  1 

Section2 

St.  Ann 

Cente. 

14.75 

14.75 
14.75 
18.25 

13.50 
13.50 
12.20 
11.25 

12.26 

13.875 
15.50 

17.00 
17.00 
13.75 

Feet 
100 

885 

278 
105 

120 
100 
139 
78 

75 

105 
200 

75 

180 
80 

Feet. 
215 

427 
401 
235 

140 
150 
850 
150 

160 

121 
255 

120 
255 
180 

Feet. 

130 

880 
290 
220 

125 
128 
220 
UO 

180 

110 
240 

105 

280 

00 

Washing  .... 

do 

Caving 

WashUig  .... 

SUtionary... 

...  -do  

Making 

Washing  .... 

Washing  and 

making. 
Washing.... 
Making?..... 

do 

do 

Washing 

Nothing  done. 
Do. 
Do. 

5 
6 
7 

StKosalie: 

Section  1 

Section  2 

Magnolia 

29  per  oent  oompleted. 
Nothing  done. 
85  per  cent  completed. 
99  per  oent  completed. 

Nothing  done. 

56  per  cent  oompleted. 
3  per  cent  oompleted. 

Nothing  done. 

Do. 
6  per  cent  completed. 

8 
0 
10 

BalTay  to  Orange 

Farm,  section  4. 

Nairn,  section  2 . . 

Polas 

11 

12 
13 
14 

Kodey 

Bodey  extension : 

Section  1 

Section  2 

Booth 

PONTCHAETRAIN  LBYEE  DISTRICT. 


No. 


!  Miles 
Name  of  levee.       below 
Cairo. 


Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Suction 
Section 
Section 
Section 
Section 
Section 
Section 


10.. 
11.. 
12.. 
18.. 
14.. 
15.. 
16.. 
19.. 
20.. 
22.. 
24.. 
25.. 

34  .. 

35  .. 
41  .. 
42.. 
43.. 
44.. 
45.. 
46.. 
47.. 
72.. 
74.. 
75.. 
76.. 
77.. 
08.. 
99  .. 
100. 
102. 
108. 


887 
837 
837 


8.i8 


840 
840 
841 
841 
815 
845 
846 
846 
847 
847 
847 
818 
848 
854 
854 
854 
854 
854 
800 
861 
861 
862 
862 


Bank. 


L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 


Contractor. 


^^      covered. 


Michael  Hanick. 

.....do 

....do 

,....do..... 

.....do 

do 

do 

do. 

do. 

do. 


..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

.do., 


....do 

....do 

Clark  Sc  Reagnn 

.....do 

H.  J.  Loonan  .... 

do 

Clark  &  Reagan . 
Mfchael  Haiiick. 

do 

do 

do 

do 


Feet, 

2,472 

1,600 

920 

1,469 

1,668 

1.628 

2,530 

986 

988 

964 

1,812 

1.800 

787 

856 

1,556 

1.748 

1,461 

990 

1,607 

1,343 

1,280 

1,396 

1,072 

1,134 

766 

1.791 

2,445 

994 

800 

1,166 

426 


Feet, 

2,380 

1,400 

920 

1,469 

1,668 

,1.628 

2,200 

986 

983 

950 

4.000 

1,500 

787 

856 

1,500 

1,748 

1,100 

800 

1,300 

1,300 

900 

1,396 

2,000 

2.0O0 

2,500 

1,900 

2,275 

994 

800 

1,166 

426 


Grade  of 
levee 
above 
highest 
known 
water. 


Feet. 
8.7 
8.6 
3.6 
8.8 
8.6 
8.6 
8.5 
8.5 
8.5 
8.4 
8.5 
8.5 
8.2 
8.2 
8.4 
8.8 
8.3 
8.8 
8.2 
8.2 
8.2 
8.2 
8.8 
8.5 
8.4 
8.2 
8.1 
8.1 
8.1 
8.1 
8.1 
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Fourth  dxBiriet  levees,  1898-99— Continued. 
PONTCHARTRAIN  LEVEE  DISTRICT— ConOnned. 


No. 


Name  of  levee. 


1  Section  10 . 

2  Section  11 . 

8  Section  12 . 

4  Section  13  . 

6  Section  14 . 


6  I  Section  15  . 

7  '  Section  1 0  . 

8  Section  19  . 

9  Section  20  . 

10  ;  Section  22  . 

11  Section  24  . 

12  Section  25  . 

13  Section  34  . 

14  ,  Section  35  . 

15  Section  41. 

16  Section  42 . 

17  Section  43  . 

18  Section  44  . 

19  Section  45  . 

20  Section  46  . 

21  ,  Section  47  . 
I 

22  I  Section  72  . 
Section  74  . 
Section  75  . 
Section  76 . 
Section  77  . 


Section. 


Crown. 


Land 
j  slope. 


_l_ 


Feet. 

8  ' 
8 

8 ; 

8 
8 


24 
25 
26 


27 


29 


No. 


Section  96 . 


Section  99 . . 
Section  100 . 


Section  102 . 
Section  103 . 


3  to  1 
3  to  1 

3  to  1 
3  to  1 
3  to  I 

3  to  1 
3  to  1 
3  to  1 
3  to  1 
3  to  1 
8  to  1 
3  to  1 
8  to  I 
3  to  1 
3  to  1 
3  to  1 
3  to  I 

3  to  1 
8  to  1 
3  to  1 
3  to  1 

3  to  1 
3  to  1 
3  to  1 
3  to  1 
8  to  1 


River 
slope. 


8  !  3  to  1 


3  to  1 
3  to  1 


8  ,  3  to  1 
8  I  8  to  1 


8  tol 
8  to  1 

3  to  1 
8  to  1 
3  to  1 

3  to  1 
3  to  1 
3  to  1 
8  to  1 
3  to  1 
3  to  1 
8  to  1 
3  to  1 
8  to  1 
3  to  1 
3  to  1 
3  to  1 

8  to  1 
3  to  1 
3  to  1 
8  to  1 

3  to  1 
3  to  1 
8  to  1 
8  to  1 
8  to  1 

3  tol 

3  to  1 
8  to  1 

8  to  1 
3  to  1 


Average  height. 


New  OP  en- 
largement. 


Enlargement 
....do 

...do 

....do 

-...do 

.-..do   

....do 

...do 

do 

— do 

— do 

....do 

....do 

....do 

...do 

...do 

....do 

....do 

....do 

....do 

....do 

...do 

....do 

....do 

....do 

....do 

...do 

....'do 

do 

....do 

....do 


Above 

old 
levee. 


Above 
ground 
surface. 


Feet.  I 
8.5 
8.2  ' 

2.6 

2.0    ; 

8      I 

8.2  ' 

L5 

1.6 

1.5 

8.1 

4 

4 

8.6 

8.5 

3.5 

2.5 

2.., 

2.6  I 
8.2 

2.5 : 

8      I 

2.8 

8.1 
2.6 
2.8 
8 

2.6 

2.6 
2.6 

2.6 

2.6 


Feet. 
22 
16 

14 
14 
14  8 


Date  of 
contract. 


14.8 

15.8 

16.6 

16.6  I 

13.3 

16.6 

16.6 

15 

15 

14 

14 

15 

14.6 
14 

13.6 
18.6 

14 

14.3 

14 

14 

14.6 

15.3 

16.8 
15.8 

14.6  !. 
14.6! 


1899. 
Mch.  16 
...do... 

1898. 
Jan.     6 
...do... 
...do... 

...do... 

...do... 

...do  ... 

...do... 

...do... 
...  do... 
....do... 

do ... 

...do... 
....do... 
....do... 
....do... 

....do... 
...do... 
....do... 
....do... 
1899. 

Feb.  27 
....do... 

Mar.  2 
....do... 

Feb.  27 
1898. 

Jan.     6 

....do... 
....do... 

...do... 
...do... 


Work 

com- 

ploted. 


1899. 
Apr.    6 
Do. 

Mar.  21 
MtLT.  23 
Jan.   31 

1898. 
Sept.  3 
Nov.  2 
July  1.1 
Aug.  4 
July  25 
Aug.    6 

\  Sept.  20 
Do. 

I        Do. 

,  Oct.    28 

'  Dec     6 
Doc.  28 

I     1899. 
Jan.  - 

'  Jan.  31 
Mar.    8 

;  Feb.  17 

Mar.  20 

I  Apr.  12 
Do. 
Mar.  29 
Apr.  29 

i  Feb.  10 

,     1898. 

'  Oct.   27 
Dec.    6 

1899. 
Mar.  28 
Mar.    8 


Name  of  levee. 


Total 
yardage 
paid  for. 


Section  10  .. 
Section  11  .. 
Section  12  .. 
Section  13  .. 
Section  14  . . 
Section  15  .. 
Section  16  . . 
Section  19  .. 
Section  20  .. 
Section  22  . . 
Section  24  .. 
Section  25  .. 
Section  34  . . 
Section  35  .. 
Section  41  . . 
Section  42  .. 
Section  43  .. 
Section  44  . . 
Section  45  .. 
Section  46  .. 
Section  47  .. 
Section  72  .. 
Section  74  .. 
Section  75  .. 
Section  76  .. 
Section  77  .. 
Section  98  .. 
Section  99  . . 
Section  100  . 
Section  102  . 
Section  103  . 


Cubi^  ydt. 

4,375.99 

2,685.42 

7,687.05 

12,901.59 

14,377.08 

14. 505. 18 
23,708.81 

8,994.96 
7,965.35 
10, 027. 14 
19, 243. 82 
21, 035. 31 
7,445.47 
7, 281. 37 
14, 960. 58 
16,918.78 

17. 178. 19 
11,224.82 
18,106.92 
11,622.07 
10,922.48 
14,379.85 
10, 850. 82 
10,854.40 

7,416.00 
16, 994. 50 
25,447.30 
11,068.60 

8, 933. 88 
12, 176. 48 

4.493.89 


Price 

per 

cubic 

yard. 


Oentt. 
29 
29 
18 

14.49 
14.49 
10.99 
10.99 
10.99 
10.99 
10.99 
10.99 
10.99 
10.99 
10.99 
12.90 
12.90 
12.90 
12.90 
12.90 
12.90 
12.90 
18.28 
16 

12.45 
12.45 
12.45 
14.49 
14.49 
14.49 
14.49 
14.49 


Total 
coat. 


j  Distance  from  center  of  i 
levee  to  river  bank. 


$1,269.04 

749. 77 

1, 383. 67 

1, 869. 47 

2, 083. 23 

1, 594. 12 

2,  615. 49 

988.55 

875. 39 

1,101.98 

2,114.00 

2. 311. 78 
818. 26 
800.82 

1,929.91 
2,182.52 
2, 215. 99 
1,447.94 

2. 335. 79 
1,499.26 
1,409.00 
1,902.46 
1,627.62 
1,851.87 

923.34 
2,115.82 
8, 687. 32 
1, 603. 84 
1,294.52 
1,764.37 

651.09 


Least. 


Feet. 
257 
436 
686 
030 
886 
803 
105 
846 
812 
100 

1,200 
660 
460 
418 
120 
100 
100 
143 
135 
400 
420 
264 
800 
700 
500 
220 
234 
810 
810 
814 


Nature  of 

Great-    Aver-  1  ^^*^*»°1^- 
est.        age. 


Feet. 
500 
575 
685 
700 
475 
400 
210 
460 
450 
160 

1,200 

1,100 
600 
460 
260 
165 
200 
160 
160 
480 

.077 
472 
700 
700 
900 
660 
400 
850 
810 
810 
830 


Feet. 
850 
600 
685 
600 
400 
850 
150 
400 
WO 
130 

1,200 
950 
480 
435 
180 
130 
180 
150 
140 
440 
660 
850 
600 
700 
700 
400 
850 
830 
310 
810 


Caving. 

Do. 
Washing. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Making. 

Do? 

Do. 
Cftving. 

Do. 
Washing. 

Do. 
Stationary. 

Do. 

Do. 
Caving. 

Do. 
Washing. 

Do. 
Making. 

Do? 

Do. 
Caving. 

Do. 
Washing. 

Do. 

Do. 
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Fourth  dieirict  levees,  tS98-^9—Contmned. 
PONTCHARTRAIN  LEVBB  DISTRICT  (UNCOMPLBTED  LEVEES). 


No. 


No. 


Name  of  levee. 


Section?.. 
Section  9.. 
Section  48 . 
Section  40. 
Section  50 . 
Section  73 . 
Section  78 . 
Section  &7 . 
Section  101 


Miles 


above  '  Bank 
Cairo. 


848 
849 
840 
854 

854 


L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 


Contractor. 


Israel  B.Bobbitt.. 

.....do 

Michael  Hanick  . 

do 

do 

Clark  &  Reagan.. 

George  Byrne 

Michael  Hanick . 
do 


Lenffth 
of  line. 


Feet. 
2,321 
1,946 
1,519 
1,142 
1,040 
1,789 
1,691 
1,418 
1.111 


Name  of  levee. 


Section. 


Crown. 


Section?.. 
Section  0 . . 

Section  48. 
Section  49 . 
Section  50. 

Section  73 . 
Section  78. 

Section  9? . 
Section  101 


Feet. 
8 
8 

8 
8 


Land 
elopo. 


3tol 
3tol 

3tol 
8tol 
3tol 

Stol 
3tol 

Stol 
Stol 


River 
slope. 


i  Average  height. 


Above  I  Above 


Length 
of  ax  Is 
of  river 
covered. 


Feet. 
2,321 
1,946 
1,100 
800 
1,040 
1,789 
1,691 
1,418 
1,111 


Grade  of 
levee 
above 
highest 
known 
water. 


FeeL 
S.? 
S.9 
3.2 
3.2 
3.2 
3.3 
3.1 
3.2 
8.1 


Date  of  I    Total 


New  or 
enlargement,  j^^'^'j^^nd  contact,   yardage, 
levee,  surface. 


Enlargement . 
do 


Stol 
Stol 


Stol    do. 

3tol     ....do. 
3tol    do  . 


Stol 
Stol 


Stol 
Stol 


.do. 
-do. 


.do. 
do. 


Feet.  Feet. 
2.2  I  21.2 
3.6         1?.3 


2.8  ' 
3.2  , 
3.2  ' 

3 
2.8 

2.6  I 

2.6  I 


15 

16.6 

16.6 

14.6 
13.5 

14 
15.8 


189?. 
Sept    1 

do... 

1898. 
Jan.     6 
....do... 
....do... 

1899. 
Feb.  2? 
Mar.    2 

1898. 
Jan.     5 
....do... 


Chi.  yds. 
25, 231. 1? 
23, 268. 25 

13,273.01 
12, 008. 90 
11,378.83 

17,305.48 
16, 874. 02 

14,450.83 
11,784.57 


No. 


Name  of  levee. 


Price 
per 
cubic 
yard. 


Distance  from  center  of 
levee  to  river  bank. 


Least. 


Great- 
est. 


Aver- 
age. 


Nature  of    ' 
river  bank.  ! 


Condition  of  contract. 


Section?.. 
Section  9.. 
Section  48 . 
Section  49 . 
Section  50 . 
Section  73 . 
Section  78 . 
Section  97 . 
Section  101 


Genu. 
1? 
1? 

12.00 
12.90 
12.90 
13.23 
12 

14.49 
li.49 


Feet. 
530 
500 
450 
308 
395 
856 
225 
300 
800 


Feet. 
?00 
762 
660 
520 
470 
472 
125 
410 
820 


Feet. 
620 
640 
550 
350 
430 
400 
225 
400 
810 


Caving 

— do 

....do 

....do 

....do 

....do 

Making.... 

Caving 

Washing . . 


16  per  cent  completed. 
3?  per  cent  completed. 
Nothing  done. 

Do. 

Do. 

Do. 
32  per  cent  completed. 
Nothing  done. 

Do. 
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Fourth  disirid  levees j  i^P^<-9d— Continued. 
LAKE  BORQNE  LBVBB  DISTRICT. 


No. 


Name  of  levee. 


Corinoe: 

Sections 

Section  4 

Sections 

Story  to  Gaernar- 
▼on: 

Sections 

Section  4 

Poydras,  section  1 
Caemaryon,  sec- 
tion 1. 


Miles 
below 
Cairo. 


073.5 

974 

975 


977 
977 
978 
978.5 


Bank. 


Contractor. 


L. 
L. 
L. 


L. 
L. 
L. 
L. 


Geom  Jnrgens. 


W.  F.  Barbour  &  Son  . 

do 

John  F.Meyer 

Thos.Egan.jr 


Lenffth 
of  line. 


Fest. 
3,100 
3,200 
1,966 


4,400 

3,000 

2,873 

600 


Length 
of  axia 
of  river 
covered. 


FmL 
2,890 
2,330 
2,020 

3,090 

8,680 

1,900 

800 


Grade  of 
levee 
above 
highest 
known 
water. 


Feet. 

2.9 
2.8 
2.8 


2.9 
2.9 
2w9 
2.9 


No. 


Name  of  levee. 


Section. 


Crown. 


Land 
slope. 


Biver 
slope. 


New  or  en- 
largement. 


Average  height. 


Above 

old 
levee. 


Above 
ground 
sorflBce. 


Date  of 
contract 


Work 
com- 
pleted. 


Corinne: 

Sections 

Section  4 

Sections 

Story  to  Caernar- 
von: 

Sections 

Section  4 

Poydras,  section  1 
Caernarvon,  sec- 
tion L 


Feet. 
8 
8 


Stol 
3tol 
Stol 


Stol 
3tol 


Stol 
Stol 


Stol 
Stol 
Stol 


Stol 
Stol 


Stol 
Stol 


Enlargement  . 

do 

New  and  en- 
largement. 

Enlargement  . 
do 

do 

New 


Feet. 
2 

1.9 
2.3 


2 

L8 


1.2 


Feet 

12 
6.8 
8.6 


9 
9.7 


11 
13.8 


1896. 
Oct.    22 
— do  ... 
do ... 

1897. 
Sept.  17 
do  ... 

1898. 
Oct.    22 
....do  ... 


1899. 
Mar.  10 
Do. 
Do. 

1888. 
Oct.    29 
Do. 

1889. 
Jan.   27 
Mar.    3 


No. 


Name  of  levee. 


Corinne: 

Sections 

Section  4 

Sections , 

Story  to  Caernar- 
von: 

Sections , 

Section  4 

Poydras,  section  1 
Caernarvon,  sec- 
tion 1. 


Total 
yardage 
paid  for. 


Ou.  yda. 
16, 898. 47 
'JO,  283. 37 
16, 221. 11 


22,507.78 
23, 346. 28 
14, 608. 53 
14,496.46 


Price 

per 

cubic 

yard. 


Cents. 
14.74 
14.74 
14.74 


14.45 
14.45 
14.90 
16 


Totsl 
cost. 


$2,490.21 
2,989.77 
2,390.99 


3,262.87 
3, 373. 54 
2, 176. 61 
2,319.43 


Distance  from  center  of 
levee  to  river  bank. 


Least. 


Feet. 

135 
110 
97 


140 
115 
240 
245 


Great-    Aver- 
est.       age. 


Feet. 
230 
200 
190 


430 
215 
450 
420 


Feet. 


160 
150 


SSO 
150 
350 
810 


Nature  of  river 
bank. 


Making. 
Do. 
Stationary  and  wash  • 
ing. 

Washing. 

Do. 

Do. 
Caving. 
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Fourth  disiriet  leveea,  .T^d^-Pd— Continued. 
LAKE  BORGNB  LBVBB  DISTRICT  (UNCOMPLETED  LEVEES). 


No. 

Name  of  levee. 

Miles 
helow 
Cairo. 

Bank. 

Contractor. 

line. 

Length 
ofadfsof 

river 
covered. 

Grade 
of  levee 
above 
highest 
known 
water. 

1 

Corinne: 

Section  1 

Section  2 

Caernarvon : 

Section  2 

Sections 

St  Clair 

.     972.6 
.     973 
.     978 

.     978.5 
.     978. 6 
.     982 
.     984 
.     991 

L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

Geonre  .TnriMnfi 

Feet. 
3,700 
3,300 
2,810 

600 

650 

9,640 

5,300 

400 

3,510 
3,142 
2.150 

460 

450 

10,219 

5,188 

400 

Fut. 
2.9 

f 

John 

) 

2.9 

B 

F.Mftvftr 

2.9 

4 

ThOS.  ICiTftn.  h 

2.9 

^ 

d< 

Chas. 

d( 

d< 

) 

2.9 

A 

G.  Daui 
> ...... . 

loy 

2.8 

7 

MonPlaialr 

Bertrandville 

2.8 

8 

) 

2.2 

Name  of  levee. 

Seotion. 

Newer 
enlargement. 

Ayerage  height. 

Date  of 
contract. 

No. 

Crown. 

Land 
slope. 

River 
slope. 

Above 

old 
levee. 

Above 
ground 
surface. 

Total 
yardage. 

1 
2 
8 

4 

Corinne: 

Section  1 

Sflction2 

Poydras,  section  2. 
Caernarvon : 

Section  2 

Sections 

St.  Clair 

Feet. 
8 
8 
8 

8 
8 

8 
8 
8 

3to1 
3tol 
3tol 

Stol 
Stol 

3tol 
Stol 
2|tol 

Stol 
Stol 
Stol 

Stol 
Stol 

Stol 
Stol 
Stol 

Enlargement.. 

do 

do 

New 

Feet. 
1.4 
1.8 
2.0 

Feet. 
11.0 
10.7 
13.8 

13.8 
18.2 

7.3 
8.0 
5.3 

1898. 
Oct    22 
....do... 
....do... 

....do... 
....do... 

1896. 
Oct.    26 
....do... 
....do... 

€lu.ydt. 
15. 163. 16 
15, 408. 00 
12.098.66 

12,950.24 
14,790.94 

47, 037. 45 

6 
6 

do 

Enlargement.. 

do 

do 

2.2 
1.6 
0.3 

7 
8 

MonPlaisir 

Bertrandville.... 

19,635.13 
772.20 

No. 

Name  of  levee. 

Price 

per 

cubic 

yard. 

Distance  from  center  of 
levee  to  river  bank. 

Nature  of  river 
bank. 

Condition  of  contract. 

Least. 

Great- 
est. 

Aver- 
age. 

Corinne: 

Section  1 

Section  2 

Poydras,sect>on  2 
Caernarvon: 

Section  2 

Sections 

StClair 

OenU, 

14.74 
14.74 
14.90 

16 

16 
11.40 

11.40 
12.00 

Feet. 
110 
112 
245 

850 

840 

80 

122 
60 

Feet. 
630 
200 
420 

870 
855 
655 

242 
60 

Fett. 
820 
142 
810 

860 
850 
400 

190 
60 

Making 

do 

Washir 

cavln 
Caving 

do 

WashiE 

makl 
Washii 
Making 

Nothing  done. 

35  per  cent  completed. 

33  per  cent  completed. 

8S  per  cent  completed. 

Nothing  done. 

72  i>er  cent  com  Dieted. 

ig  and 

Ig  and 

>g.  ... 
I 

MonPlaisir 

Bertrandville.... 

Nothinf 
Do. 

I  done. 

Summary  of  levees  built  from  May  1, 1898  to  May  ly  1899, 


Lower 
Tensas 
Levee 
district. 


Atcha- 
finlaya 
Levee 
district 


Earthwork . . .  cubic  yards . .   1, 007. 018 
Embankment .  .linear  feet. .  62, 726 
Axis    of    river    covered, 
linear  feet 47,146 


La^ 
fonrohe 
Levee 
district 


Barataria 
Levee 
district 


701,110.75 
59,606 

58,860 


27,840 
28,000 


Pontchar^ 

train 

Levee 

district 


177,748.02  64,855.57 
11,702 


11,747 


885,773.25 
41,618 

85,678 


Lake 

Borgne 

Levee 

district 


128,422. 
20,029 

17.110 


002, 


Total. 


i,  458, 497. 58 
223,521 

198,036 
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Statement  of  yardage  of  levee  work  ooMiructed  by  the  United  Statee  and  othere  in  ike 
Fourth  district,  Missiaaippi  Biver. 


Levee  distHcta. 

Lower  Ten- 
sas. 

Atchafa- 
laya. 

La- 
fonrohe. 

Bara- 
Urla. 

Pontchar- 
train. 

Lake 
Borgne. 

Aggregate    number    of   cubic 
yards  in  leveee  on  tbe  Miasia- 
Bippi  River  May  1, 1898 

Adiled  by  the  United  States  np 
to  May  1,  1899 

Ovb.  yds. 
14, 309. 670 

1, 007, 018 

Oub.  yds. 
15, 279, 042 

701.110 

Oub.yds. 
6,805.287 

177,748 

21,141 

Chib.yds. 
2, 379, 813 

64,855 

36.713 

Cfub.yds. 

11,961,854 

385,773 
125,965 

Oub.yds. 
2.635,ft22 

128,422 

Added  up  to  May  1,  1899,  by 
State  and  dietriot  levee  boards . 

48.821          760.619 

85.233 

Total 

15,365,509      16.740.771  1  7.004.126  i  2.480.381 

12,473.692 

2,849.576 
6,400 

Lost    by    abandonment    firom 
May  1.1898.  to  May  1,1899: 

By  the  United  States 

By  the  State  and  others 

103, 437 
35,000 

38.600 
174.783 

9,007 

135,404 

15,347 

29,920 

9,433 

Aggregate     remaining 

16,227,072 

16,  527,  388     6.  R68. 722     2.  AR6. 027 

12, 448, 772     *>  KU.  743 

• 

Percentage  of  length  of  existing  levee  system,  built  in  whole  or  in  part  by  the  United  States. 


Name  of  district. 

1893. 

1894. 

1805. 

1896. 

1897. 

1898. 

1899. 

Lower  Tensas  Levee  district 

Psr  et. 
47 

8 

6.5 

5.5 
18 

3.8 

Psret. 
52 
16.8 
14.4 
12. 8 
34.6 
10.2 

Peret. 
52 
43 
28.8 
19.4 
43.3 
18 

P^et. 
59 
47 
54 
30 
63 
53 

P&rei. 
63 
68 
61 
43 
74 
60 

Perot. 
66 
65 
61 
50 
75 
65 

Peret. 

72 

Atchafalaya  Levee  district 

67 

Laibarche  Levee  district 

62 

Barataria  Levee  district 

54 

Pontohartrain  Levee  district 

77 

Lake  Borgne  Levee  district 

68 

Percentage  of  total  length  of  existing  levee  system.  Fourth  distrioty  Mississippi  Biver 
improvement,  built  in  whole  or  in  part  by  the  United  States. 


1893. 
1894. 
1895. 
1896. 


Per  oent. 
...  13.8 
...  26.2 
•--.  36.6 
...  52 


Percent. 


1897. 
1898. 
1899. 


65 
66 


The  amoant  expended  f^om  June  30,  1898  to  June  30,  1899,  is  $232,963,  distributed 
as  follows : 

Office  expenses  (main  office) $3,919.66 

Other  administratlye  expenses 9,791.91 

Construction  of  levees  (contracts; 122, 141. 66 

Repairs  to  levees 3,147.89 

Surveys .'....  1,615.31 

Repairs  to  plant 133.31 

Care  of  plant 1,247.19 

New  plant 1,543.65 

Protection  of  levees 1,070.67 

Total 144^611. 16 

Emergency  work  at  Eempe  Levee : 

Administrative  expenses $3,699.28 

Subsistence 4,548.09 

Cost  of  quarters 2,255.29 

Hire  of  teams^  laborers,  etc 59,639.86 

Day  labor 15,136.51 

Repairs  to  plant H*^ 

Station  men  (yardage,  at  25  cents) 1,559.42 

MisceUaneous 1,598.95 

88,361.85 

Total 232,963.00 
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Money  BtatemenU 

LOWEB  TBNaAB  LEVEB  DI8TBIGT. 

July  1, 1898y 'balanoe  nnexpended •••••••..$184,681.91 

AmoaDt  allotted  Binoe 158,000.00 

March  9, 1899,  amoant  allotted  from  appropriation,  sundry  oiyll  act, .     • 
March3,1899 317,300.00 

609,981.91 
June  30, 1889,  amoujit  expended  during  fiaoal  year 232, 963. 00 

July  1,1899,  balance  onezpended 277,018.91 

July  1, 1899,  outstanding  liabilities $294.24 

July  1, 1899,  amount  oovered  by  uncompleted  contracts 44, 345. 94 

44,640.18 

July  1, 1899,  balance  available 232,378.73 

The  amount  expended  from  June  SO,  1898,  to  June  30, 1899,  is  $118,596.60,  dis- 
tributed as  follows : 

Office  expenses  (main  office) $3,095.07 

Other  administratiYe  expenses 8,550.31 

Construction  of  levees  (contracts) 99,028.18 

Kepairs  to  levees 4,439.31 

Surveys 171.39 

Bepairs  to  plant 194.78 

Care  of  plant 70.36 

New  plant 3,049.20 

Total 118,598.60 

Money  statement 

ATCHAFALAYA  LBYBB  DISTRICT. 

July  1, 1898,  balance  unexpended $107,835.32 

Amount  allotted  since 87,000.00 

March  9,  1899,  amount  allotted  from  appropriation  sundry  civil  act  of 
March  3, 1899 98,800.00 

293,635.32 
June  30, 1899,  amount  expended  during  fiscal  year 118,598.60 

July  1, 1899,  balance  unexpended 175,036.72 

July  1,1899, outstanding  liabilities $352.37 

J uly  L 1899,  amount  covered  by  uncompleted  contracts 21, 868. 87 

22,221.24 

July  1, 1899,  balance  available 152,815.48 

The  amount  expended  from  June  30,  1898,  to  June  30,  1899,  is  $28,776.05,  dia- 
tributedas  follows: 

Office  expenses  ^main  office) $2,068.35 

Other  administrative  expenses 3,218.82 

CouHtruction  of  levees  (contracts) 21,420.79 

Repairs  to  plant 22.64 

Care  of  plant 3.00 

^Newphmt 2,042.46 

Total 28,776.06 

BNa  99 227 
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Money  statement 

LAFOURCHE  LEVEE  DISTRICT. 

July  1, 1898,  balance  unexpended '$44,080.05 

March  9, 1899,  amount  allotted  since 36,000.00 

MaroH  9,  1899,  amount  allotted   from  appropriation  sundry  civil  act 

March  3,1899 37,050.00 

117,130.05 

June  30, 1899, amount  expended  during  fiscal  year 28,776.05 

July  1,1899,  balance  unexpended 88,354.00 

July  1, 1899,  outetanding  liabilities $34.33 

July  1, 1899,  amount  covered  by  uncompleted  contracts 38, 284. 46 

38,318.79 

July  1, 1899,  balance  available 50,0^.21 

The  amount  expended  from  June  30, 1898  to  June  30, 1899,  is  $15,114.49,  distributed 
as  follows : 

Office  expenses  (main  office) $504.92 

Other  administrative  expenses 3,263.78 

Construction  of  levees  (contracts) 6,918.53 

Bepairs  to  levees 2,185.73 

Surveys 130.91 

Repairs  to  plant .75 

New  plant ,,..  1,531.75 

Protection  of  levees 578.13 

Total 15, 114.49 

Money  statement 

BARATARIA  LEVEE  DISTRICT. 

July  1, 1898,  balance  nnexpended $21,199.53 

Amount  allotted  since 27,000.00 

March  9,  1899,  amount  allotted  from  appropriation  sundry  civil  act 

March  3, 1899 :...., 24,700.00 

72,899.53 

June  30, 1899,  amount  expended  during  fiscal  year 15, 114. 49 

July  1, 1899,  balance  unexpended 57,785.04 

July  1, 1899,  outstanding  liabilities $125.80 

July  1, 1899,  amount  covered  by  uncompleted  contracts 21, 856. 81 

21,982.61 

July  1,1899,  balance  available 35,802.48 

The  amount  expended  from  June  30, 1898,  to  June  30, 1899,  is  $63,378.33,  distributed 
as  follows: 

Office  expenses  (main  office) $2,599.52 

Other  administrative  expenses 5,160.20 

Construction  of  levees  (contracts) : 50,492. 12 

Bepairs  to  levees 4,269.57 

Surveys , 84.56 

Bepairs  to  plant 137.33 

New  plant 558.00 

Protection  of  levees 84.38 

Miscellaneons 2.55 

Total 63,378.33 

I  Balance  unexnended  July  1, 1898,  as  stated  in  previous  report,  $44,055.06;  differ- 
ence due  to  disallowance  of  $25  in  expenditures. 
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MofOy  ,tat<mefa. 

PONTCHAKTRAIN  LBVBB  DISTRICT. 

July  1, 1898,  balance  anexpended $73,254.27 

Amount  allotted  since ^ 76,000.00 

March   9,  1899,  amount  aUotted  from  appropriation  sundry  civil  act 
MarchS,  18a9 74,100.00 

223,354.27 
June  30, 1899,  amount  expended  during  fiscal  year 63,378.33 

July  1,  1899,  balance  unexpended 159,975.94 

July  1,  1899,  outstanding  liabilities $524.00 

July  1,  1899,  amount  covered  by  uncompleted  contracts 16, 646. 43 

: 17,170.43 

July  1,  1899,  balance  available 142,805.51 

Balance  unexpended  Julv  1,  1898,  as  stated  in  previous  report,  $75,250.22;  differ- 
ence due  to  disallowance  of  $4.05  in  expenditures. 

The  amount  expended  from  June  30, 1898,  to  June  30, 1899,  is  $25,537.72,  distributed 
as  follows: 

Office  expenses  (main  office) '. $508.04 

Other  administrative  expenses 1,791.98 

Construction  of  levees  (contracts) 20,058.57 

Kepairs  to  levees 1,535.56 

Surveys i 108.32 

Repairs  to  plant 5.75 

New  plant 1,529.50 

Total 25,537.72 

Money  statement. 

LAKE  BORGNB  LBVBB  DI8TRI0T. 

July  1, 1898,  balance  unexpended $22,365.06 

Amount  allotted  since 24,000,00 

March  9, 1899,  amount  allotted  from  appropriation  sundry  civil  act  March 
3,1899 24,700.00 

71,065.06 
Jane  30, 1899,  amount  expended  during  fiscal  year 25, 537. 72 

July  1, 1899,  balance  unexpended 45,527.34 

July  1, 1899,  outstanding  riabilities $12.64 

July  1, 1899,  amount  covered  by  uncompleted  contracts 15, 088. 88 

16,101.52 

July  1, 1899,  balance  available 30,426.82 

The  following  maps  and  appendices  accompany  this  report: 

Plate  I.  Natchez  and  Vidalia  harbors. 

Plate  II.  New  Orleans  Harbor  (Algiers  Point). 

Plate  III.  New  Orleans  Harbor  (CarroUton  Bend). 

Plate  IV.  Lower  Tensas  and  Homochitto  Levee  districts. 

Plate  V.  Atchafalaya,  Lafourche,  and  Pontchartrain  Levee  districts. 

Plate  VI.  Barataria  and  Lake  Borgne  Levee  districts. 

Appendix  A.  Statement  of  value  of  plant. 

Appendix  B.  Commercial  statistics. 

Appendix  C.  List  of  civilian  engineers. 

Appendix  D.  Report  of  H.  S.  Douglas,  assistant  engineer,  on  Natchez  and  Vidalia 
harbors. 

Appendix  E.  Keport  of  H.  S.  Douglas,  assistant  engineer,  on  New  Orleans  Harbor. 

Appendix  F.  Beport  of  H.  S.  Douglas,  assistant  engineer,  on  repairs  to  plant. 

Appendix  6.  Keport  of  A.  F.  Woolley,  Jr.,  assistant  engineer,  on  Atchafalaya  and 
Bed  rivers,  Louisiana. 

Appendix  H.  Report  of  W.  J.  Hardee,  assistant  engineer,  on  levees. 

Appendix  I.  Abstract  of  proposals. 

Appendix  J.  Abstract  of  contracts  in  force. 
Very  respectfully,  your  obedient  servant^ 

Gbo.  McC.  Dbrby, 

Col.  G.  L.  GiixBSPiB,  Mqfar,  Carp$  qfEngiietrs. 

Corp9  of  Eiigineer§j  U.  8,  A,, 

Frmidm^i  Mi$9i$iippi  JEUver  CammMmk 
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APPSMBli  4  A. 

Approxkiuiie  voIim  of  plant  Monging  to  ike  United  Statee  and  need  upon  the  improvement 
of  the  Mieeioiippi  Bimr,  F^mrth  dietriot.  Hag  1, 1899. 


CUm  of  property. 

Yaliae. 

QMS  of  property. 

Value. 

fltfAAm  Iftnnnli  Anbv                  .....   ... 

$2,70a00 

0.000.00 

8.600.00 

40,500.00 

900.00 

11,700.00 

86,000.00 

500.00 

900.00 

Foitv-elffht  skiflh 

$500.00 
20,000.00 

Til ff  ^An Aral  flnmat^ok             

Toolii  ftnd  avoIlMio^fl 

Tug  Tilda  

Office  furniture 

8.600.00 

Dri'diri^  Th©  Ram ., 

Surveying  intruinents 

4,000.00 

On**  tiiLa  driver        «••       .   ...•••  .••• 

DnwiiiK  inBtrumcuta 

200.00 

Vi v€*  o iiartor  boatu  ••••.•...••••••••• 

Reilwft/ ^r«  ftnd  tm^V  

1,000.00 

Totel 

OtiA  ivflkrAhnnAA  HftrffA 

18i,  000.00 

Onedrv  dock 

Appendix  4  B. 

Foreign  eommeroe,  port  of  Kew  Orleane, 

The  statlRtioo  relating  to  the  foreign  commerce  of  the  port  of  New  Orleans  were 
kindly  ftLrnished  by  Hon.  A.  T.  Wimberly,  collector  of  castoms. 


Yeeaela. 

Entrances. 

dearanoea. 

189^-07. 

1897-08. 

1886-«. 

1896-07. 

1897-88. 

1808-40. 

Steam 

72 

^'g 

1,198 
126 

^^ 

^^ 

L907 

Bail 

112 

Total 

1,308 

1,847 

1.824 

1.288 

1,848 

1,810 

Total  tonnage  of  ahove. 


1896-97. 
1897-98. 
1898-99. 


3, 774,  ess 
4,236,668 
3^848,736 


Exporte  amd  importe. 


1887. 

1896. 

I88i. 

Exports: 

Total  value  of  exports  of  foreign  merchan- 
dise to  foreign  conntxies 

$303,810.00 
98,613,917.00 

1646.878.00 
104,065,121.00 

$1,804,140.00 

Total  value  o  (  exports  of  domestic  merchan- 
diso  to ferBim countries.... ....a. •■.•>••. 

80.808.442.00 

Total 

98,817,230.00 

105,511,409.00 

01,107,588.00 

Total  value  of  Imports  from  foreipn  coun- 
tries- 
Free 

0,887,466.00 
6.409,832.00 

921. 015. 00 
1,184,048.00 

616,671.00 

6.016.768.00 

6,984.902.00 

049,070.00 

811.427.00 

580,844.00 

4, 628, 570. 00 

Dutiable .«•• 

6.580,060.00 

Tmnsit  to  Mexico 

Specie 

685,702.00 

Total 

17,487,482.00 

14,151.611.00 

10,606,818.00 

Total  duties  oolleoted 

2.038.146.78 

2,200.275.44 

2,688,885.12 
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Appendix  4  0. 

Li»i  of  civilian  engineers  employed  on  worh  of  river  and  harbor  improvemenU,  Fourth 
diafrietf  improving  MitHseippi  River,  from  May  1, 1898,  to  May  1, 1899,  in  Aarge  of 
Maj,  Geo.  MoC.  Derby,  Corpe  of  Engineers, 


itOkd 


Time  em- 
ployed. 


Compen< 
sation  per 


Where  employed. 


Work  on  whioh  employed. 


H.  &  DonglM,  New  Or- 
leans, Li. 

W.  J.  Hardee,  New  Oi^ 
leans,  La. 


William  Starling,  New 

Orleans,  La. 
B.  B.  Geddea,  Natchec, 

Miss. 
A.  F.  Woolley.  Jr.,  New 

Orleans,  La. 


Montht. 

{      n! 

718 

m 

12 
U 


laoo 

S26 


2» 

ISO 
160 


\NatcheB,  KIsSm  and 
/   New  Orleans,  La. 

NewOrlesnsvLa 


Natohes,Miss 

New  Orleans,  La.,  and 
Old  Biver,  Louisi- 


flmpraving  harbors  at  Natehes 

J  lUss.,  and  YtdaUa,  La.  Im- 
prorine  harbors  at  New  Or* 

,    leans,  La. 

Levees,  Lower  Tensas,  Atehafk- 
laya,  Lafoorohe,  Barataria, 
Pontohartrain.    and  Lake 
Borgne  Levee  distriots. 
DoT 

ImproTlng  harbors  at  Naiehea, 
Miss.,andVidalia.La. 

Surveys,  gauges,  «id  observa- 
tions, improving  Atehafidsya 
and  Ked  Klvers,  Louisiana. 


Appendix  4  D. 

BBPORT  OF  MR.  H.  8.  DOUGLAS,  ASSISTANT  BKOINBRR,  IK  LOCAL  CHARGB  OF  IMFROV- 
INO  HARBORS  AT  NATCHEZ,  MISS.,  AND  VIDALIA,  LA. 

Nbw  Orlkans,  La.,  May  U  1899, 

Sib:  I  have  the  honor  to  submit  the  following  report  on  the  work  of  improving 
the  harbors  at  Natohez,  Miss.,  and  Yidalia,  La.,  for  the  period  from  May  1, 1898,  to 
date: 

At  date  of  last  report,  15  spur  dikes  containing  682,900  square  feet  of  mattress 
and  816,000  cnbic  feet  of  cribs  had  been  placed  in  Giles  Bend,  covering  aboat  7,060 
linear  feet  of  bank.  The  river  was  still  at  a  high  stage,  but  the  work  appeared  to 
be  ^enerallv  in  good  condition  and  accomplishing  the  purpose  for  which  it  was 
designed.  The  plant  was  moored  to  the  bank  near  the  head  of  Giles  Bend,  and  hi 
readiness  to  resume  work  when  the  river  had  fallen  to  a  sufficiently  low  stage. 

During  the  high- water  season  estimates  of  material  required  for  a  continuation  of 
spur-dike  construction  were  made,  proposals  asked,  contracts  ma<1e,  and  delivery 
commenced,  except  for  rock.  The  award  of  contract  for  this  latter  article  was  not 
approved  until  about  January  13, 1899,  and  even  if  there  had  been  no  other  cause 
this  would  have  prevented  extensive  work  during  the  past  season  in  Giles  Bend. 
The  delay  in  approval  of  contract  for  rock  made  but  little  difference,  for  even  if 
award  had  been  made  in  time,  quarantine  restrictions,  which  virtually  suspended  all 
public  means  of  transportation,  would  have  prevented  its  delivery  until  too  late  to 
nave  accomplished  much  work. 

A  large  pump  was  taken  off  the  tug  Tilda  and  installed  in  a  small  barge  built  for 
the  purpose,  and  the  boiler  formerly  on  the  condemned  launch  Alaska  placed  in  the 
barge.  This  pump  boat  was  intended  to  furnish  water  for  sluicing  purposes  while 
grading  the  bank.  The  old  boiler  on  the  pile  driver  No.  32  was  taken  out  and 
replaced  by  the  boiler  formerly  on  the  condemned  dredge  Pah  XJte.  The  leads  were 
altered  and  equipped  with  a  steam  hammer  borrowed  from  works  under  charge  of 
Muj.  James  B.  Qninn. 

For  various  reasons,  but  principally  on  account  of  extreme  hiffh  water  and  the 
scarcity  of  labor,  it  was  not  until  September  8  that  it  was  considered  advisable  to 
commence  construction.  The  willow  bar  Just  below  L'Argent  Landing,  La.,  had 
been  selected  as  the  locality  for  cutting  willows  and  constructing  mattresses  and 
eribs.  On  September  8  the  quarter  boats  New  Orleans  and  Delta,  a  barge  of  lum- 
ber and  other  material,  a  fuel  barge,  and  the  tug  Comstock  were  moved  Irom  Giles 
Bend  to  L'Argent  and  construction  commenced.  In  order  to  obtain  a  force,  nearly 
all  of  the  men  engaged  in  building  mattresses  and  cribs  for  New  Orleans  Harbor  at 
Cowpen  Bend  were  transferred  to  the  plant  at  L'Argent. 

From  commencement  to  conclusion  the  history  of  the  past  season's  work  is  one  of 
disaster  and  disappointment.  Lack  of  labor,  continued  high  stage  of  the  river, 
unfkvorable  weather,  suspension  of  oonunanication  on  aooonnt  of  yellow  feven,  as 
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well  as  all  sorts  of  minor  troubles  iDcident  to  work  of  this  character,  either  sae- 
ceeded  each  other  or  were  all  in  existence  at  the  same  time. 

On  September  26,  the  Natchez  ganffe  being  16  feet  above  low  water,  the  condition 
of  the  work  in  Giles  Bend  was  as  follows:  Spurs  1,  2,  and  3  were  in  good  condition. 
At  Spurs  4,  5,  6,  and  7  the  graded  and  paved  bank  had  been  Injnrecf  and  the  bank 
line  between  the  spnrs  caved  considerably.  At  Spar  8  the  shore  end  of  the  mattress 
and  crib  appeared  to  have  gone,  the  graded  and  paved  bank  had  disappeared,  and 
some  of  the  piling  had  washed  ont,  while  the  earth  had  washed  away  from  aronnd 
those  that  remained.  Spnrs  9,  10,  11,  and  12  were  in  good  condition,  but  the  graded 
and  paved  bank  at  Spurs  13, 14,  and  15  was  somewhat  injured.  Considerable  cavini;^ 
had  occurred  immediately  below  Spnr  8  and  between  Spurs  14  and  15.  Later  on  » 
survey  showed  that  from  Spnr  8  to  12  there  had  been  a  very  great  scour  between  the 
spurs,  the  scour  in  an  extreme  case  being  40  feet.  Nothing  of  this  was  apparent 
above  the  water  surface.  ^ 

Fortunately,  as  matters  turned  out,  the  scarcity  of  labor  made  construction  at 
L'Argent  Har  very  slow.  The  river  remained  at  a  comparatively  hi^h  stage,  and  as 
a  consequence  the  mattresses  and  cribs  afloat  silted  up  very  rapidly,  so  that  by 
October  3  it  became  necessary  to  commence  sinking.  The  caving  below  Spnr  8 
meanwhile  had  continued,  and  it  was  decided  to  put  another  spur  immediately  Mow 
and  possibly  one  above.  Accordingly  the  plant  was  hastily  swung  into  position  and 
the  foundation  mattress  for  Spnr  8i  sunk  in  place,  the  upper  edge  overlapping  the 
mattress  of  Spnr  8,  if  that  mattress  is  still  in  place,  which  is  not  certain.  The  crib 
work  was  completed  by  October  8,  but  on  aooonnt  of  lack  of  labor  the  grading  of 
the  bank  was  not  finished  until  November!  and  the  paving  not  completed  untilJan- 
nary  3.  The  pavemept  of  the  bank  at  this  spnr  is  of  brick  laid  on  edge  and  ext^'uds 
50  feet  above  the  center  line  and  100  feet  below.  Its  condition  after  the  subsidence 
of  the  present  high  water,  both  as  to  the  effect  of  increased  width  or  length  of  paved 
bank  and  as  to  the  suitability  of  brick  for  this  purpose,  will  be  observed  with  great 
interest. 

On  October  7  quite  unexpectedly  yellow  fever  was  declared  io  exist  in  Natchez, 
the  nearest  base  of  supplies  and  the  principal  source  from  which  labor  was  obtained. 
The  effect  was  demoralizing  in  the  extreme.  Enough  labor  to  load  rock  from  the 
small  supply  leit  over  from  last  season's  work  could  not  be  obtained,  and  as  a  result 
three  cribs  were  lost  by  silting  up  and  Hinking  before  arrangements  to  sink  them  in 
place  on  a  spur  could  be  made.  A  similar  fate  for  three  sections  of  completed  mat- 
tress intended  for  the  foundation  of  a  new  spnr  between  7  and  8  was  avoided  to  some 
extent  by  mooring  them  near  the  bank  immediately  below  Spurs  5,  6,  and  14,  where 
they  first  snnk  of  their  own  accord  and  were  afterwards  ballasted  with  stone  when 
sufficient  labor  to  load  and  place  it  could  be  had.  These  sections,  containing  15,000 
square  feet  each,  can  not  be  considered  lost,  as  they  will  serve  to  counteract  the  effect 
of  eddy  action  below  the  spurs  and  may  become  part  of  a  continuous  revetment. 

Of  course  further  construction  of  mattresses  and  cribs  at  the  Willow  Bar  below 
L'Argent  was  suspended.  Some  correspondence  with  labor  agents  in  the  earlier  por- 
tion of  the  season  was  had,  but  these  agents  stated  that  they  could  not  induce  men 
to  come  to  a  country  where  yellow  fever  prevailed.  The  labor  on  hand  disappeared, 
for,  no  matter  how  comfortably  quartered  nor  how  well  fed,  the  average  man,  either 
white  or  black,  dislikes  the  idea  of  being  practically  a  prisoner  to  such  an  extent 
that  he  takes  the  first  opportunity  i-o  escape.  As  an  illustration  of  this,  some  of  the 
employees  made  the  tnp  of  nearly  300  miles  from  L' Argent  to  New  Orleans  in  an 
open  skiff  rather  than  remain  on  the  quarter  boat,  to  which  they  were  practically 
confined.  Such  labor  as  remained  in  Giles  Bend,  where  an  endeavor  to  sink  the  mat- 
tresses and  cribs  that  had  been  built  was  made,  of  course  struck  for  an  increase  of 
wages,  which,  under  the  circumstances,  was  given. 

On  December  9  the  work  was  inspected  by  the  Mississippi  River  Commission,  and 
on  the  15th  instructions  were  received  modifying  the  project  by  directing  that  a 
standard  revetment  be  placed  between  the  mats  under  the  existing  spurs,  and  direct- 
ing that  no  additional  spurs  in  extension  of  the  improvement  were  to  be  built  until 
authorized  by  the  Commission. 

As  there  was  not  sufficient  rock  on  hand  to  nndertake  this  work,  an  emergency  pur- 
chase of  3,000  tons  was  made.  The  correspondence  incident  to  this  purchase  and  to 
making  arrangements  as  to  time,  manner,  and  place  of  delivery  occupied  considerable 
time.  To  have  undertaken  to  build  mattresses  until  there  was  a  reasonable  cer- 
tainty of  obtaining  rock  wherewith  to  sink  them  would  have  been  unwise,  so  it  was 
not  until  January  3  that  construction  was  recommenced  at  L' Argent.  On  that  date 
the  Natchez  gauge  read  18.6.  On  January  18  the  river  had  risen  to  30.5  on  the  same 
gauge,  and  had  encroached  on  the  Willow  Bar  to  such  an  extent  as  to  partially  sub- 
merge the  ways.  The  indications  were  that  the  river  would  continue  to  rise,  and 
construction  was  therefore  suspended  for  the  season. 

The  current  and  drift  in  Giles  Bend  made  it  impracticable  to  sink  the  mattresses 
built  between  the  spurs  as  a  continuous  revetment,  but  as  oontinued  caving  of  the 
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bank  above  Spurs  5  and  7  thiiatened  to  flank  these  spurs  it  was  decided  to  endeavor 
to  sink  two  sections  of  mattress  against  the  bank  immediately  above  them. 

On  account  of  the  hi^h  stage  of  the  river,  it  was  only  after  several  failures  that 
the  sections  were  finally  landed  and  placed  in  the  desired  positions,  where  it  was 
hoped  they  would  prevent  further  erosion  of  the  bank  between  high  and  low  water. 
The  two  sections,  each  containing  16,000  square  feet,  were  ballasted  with  rock  and  sunk 
by  January  31,  on  which  date,  the  Natchez  gau<;e  reading  38.2,  all  work  was  suspended. 
Other  sections  of  mattress  that  had  been  completed  at  L' Argent  were  towed  down 
the  river  nearly  300  miles,  tamed  over  to  and  utilized  for  the  Southport  work  at  the 
upper  end  of  New  Orleans  Harbor,  where  sinking  was  in  progress.  I  wish  to  call 
especial  attention  to  this,  as  it  is  a  practical  illustration  of  one  of  the  advantages 
claimed  for  the  style  of  mattress  in  use  in  this  district.  With  almost  any  other 
kind  of  willow  mattress  it  would  have  been  an  impossibility  to  have  towed  them 
this  long  distance  and  they  would  have  been  lost. 

Considering  the  foregoing  general  history  of  the  season's  work,  it  is  not  surprising 
that  the  cost  was  excessive.  In  the  work  of  the  two  previous  seasons,  New  Orleans 
Harbor  in  1896-97  and  Giles  Bend  in  1897-98,  one  or  two  of  the  conditions  may  have 
been  unfavorable,  but  in  the  work  just  described  they  were  all  unfavorable. 

At  L'Ar^ent  Bar,  where  the  mattresses  and  cribs  were  built,  two  sets  of  ways 
were  constructed,  but  on  account  of  scarcity  of  labor  and  high  stage  of  the  river 
but  one  set  was  used  to  any  extent.    The  cost  of  these  ways  in  detail  was : 

2,640  feet  B.  M.  2  by  4  inch  lumber,  at$9 $23.76 

15,137  feet  B.  M.  3  by  6  inch  lumber,  at  $9 * 136.23 

4,874  feet  B.  M.  miscellaneous  lumber,  at  $9 43. 86 

50  pounds  9-inoh  steel- wire  nails,  at  $1.58 .79 

600  pounds  6-inoh  steel-wire  nails,  at  $1.48 8.88 

100  pounds  4-inch  steel-wire  nails,  at  $1.48 1.48 

Labor  and  superintendence 231.39 

Subsistence,  including  service 121.45 

Total. ^. 667.84 

The  L' Argent  Bar,  where  the  willows  were  out,  is  not  a  particularly  good  one  on 
account  of  long  haul.    Its  use  was  almost  compelled  by  the  high  stage  of  the  river. 

Unfavorable  weather  and  suspension  and  iwcommencement  of  work  also  added  to 
the  cost,  which  was : 

Cutting,  loading,  and  unloading $996.44 

Hauling 593.52 

61.62  acres  of  land,  at$l 61.62 

Subsistence,  including  service 648. 00 

Total 2,199.58 

Cords  of  brush  and  poles  used  on  mattress 1,275 

Cords  of  brush  and  poles  used  on  cribs 425 

Total 1,700 

Cost  per  cord  delivered  at  ways $1.29ftfo 

The  comparatively  small  number  of  men  employed,  together  with  the  circum- 
stances heretofore  described,  increased  the  cost  of  subsistence,  which  was :    ^ 

Provisions,  including  freight,  ice,  etc $2,779.20 

Service 990.96 

Total 3,770.16 

Number  of  men  subsisted 9,500 

Cost  of  raw  ration $0.2925 

Cost  of  served  ration 8969 

Cost  of  ration  per  day's  labor  secured .5200 
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The  total  cost  of  constmcting  the  mattresses  and  c^ibs,  inolading  installatiou, 
building  ways,  eto.,  was  $Sfil2,22,  divided  as  follows: 

Mattress. 

44,227  feet  B. M.2  by  4  inch  lumber,  at  $9 $398.05 

21,937  feet  B.  M.  8  by  6  inch  lumber,  at  $9 197.43 

8,257  feet  B.  M.  miscellaneous  lumber,  at  $9 29.31 

550  pounds  No.  10  galvanized  wire,  at  $1.80 9.90 

1,925  pound»-9-incL  steel-wire  nails,  at  $1.58 .' 80.41 

4,200  pounds  6-inch  steel-wire  nails,  at  $1.48 82. 16 

1,1)00  pounds  4-inch  steel- wire  nails,  at  $1.48 14.80 

Miscellaneous,  oils,  fuel,  etc 209.44 

Labor,  superintendence,  etc ^ 3,594.42 

Subsistence,  including  service 1,871.70 

Total 6,417.62 

Bqnare  feet  of  mattress  built 122,000 

Cost  per  square  foot  at  ways $0.05266 

Cribs. 

880  feet  B.M.  2  by  4  inch  lumber,  at  $9 $7.92 

22,226  feet  B.M.  3  by  6  inch  lumber,  at  $9 200.03 

2,960  feet  B.  M.  miscellaneous  lumber,  at  $9 24.21 

150  pounds  No.  10  galvanized  wire,  at  $1.80 2. 70 

2,075  pounds  9-inch  steel-wire  nails,  at  $1.58 32.78 

700  pounds  6-inch  steel- wire  nails,  at  $1.48 10.36 

Miscellaneous,  oils,  fuel,  etc 100.00 

Labor,  superintendence,  etc..... 1,192.70 

Subsistence,  including  service 623.90 

Total 2,194,60 

Cubic  feet  of  crib  work 84,000 

Cost  per  cubic  foot  at  ways $0.02612 

Willow  brush  and  poles  are  included  in  the  cost  of  labor  and  subsistence,  as  these 
two  items  are  the  principal  expense. 

.  The  distance  between  where  the  mattresses  and  cribs  were  built  at  L' Argent  and 
Giles  Bend,  where  they  were  sunk,  is  only  8  miles.  For  this  reason  no  separate  cost 
is  ffiven  for  towing,  this  expense  being  included  in  the  cost  of  construction  and 
sinking. 

The  total  cost  of  sinking  the  mattresses  and  cribs  was  $4,414.79,  divided  as  follows: 

Mattress. 

639  tons  rook,  at  $1.64 $1,047.98 

Miscellaneous,  oils,  fuel,  etc 400.65 

Labor,  superintendence,  etc 1,368.36 

Sabsistenoe,  including  service 714.56 

*otal 3,581.58 

Square  feet  of  mattress  sunk 122,000 

Cost  per  square  foot  in  sink $0. 02894 

Total  cost  per  square  foot  in  place $0.08159 

Cnbs, 

169  tons  of  rock,  at  $1.64 $260.76 

Miscellaneous,  oils,  fuel,  etc 95. 00 

Labor,  superintendence,  etc 341. 50 

Subsistence,  including  service 186.00 

Total : 883.26 

Cubic  feet  of  cribs  sunk 52.800 

CoRt  per  cubic  foot  to  sink $0  01672 

Total  cost  per  cubic  foot  in  place $0.05640 
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Theee  fignres  are  high,  bnt  in  my  opinion  the  cribs  that  silted  up  and  were  lost  are 
a  proper  charge  against  tHe  work,  and  their  cost  is  incloded  in  the  fignree  given. 
Omitting  them^  the  cost  of  cribs  in  place  per  oabic  foot  woold  be  $0.04^. 

During  the  season  snryevs  were  made  to  ascertain  the  condition  of  the  spnrs  and 
the  changes  going  on  in  Giles  Bend.  The  extent  of  these  snryeys  can  best  be  seen 
from  the  following  sommary : 

Length  of  base  line  cut  ont miles..  8 

Length  of  bank  line  meandered , do....  8 

Length  of  offset  or  ordinate  lines measared ' do....  10 

Namber  of  sections  soonded,  aboat 75 


Cost  of  labor  and  snperintendenoe $586.42 

Subsistence,  indading  service 164.00 

Total 760.42 

Delivery  of  the  long-delayed  rock  commenced  in  March,  and  at  date  of  this  report 
8,139.52  tons  deliA'bred  on  Government  barges  at  Vidalia,  La.,  had  l)een  towed  to 
Giles  Bend  and  unloaded  on  the  bank  for  use  when  required  for  bank  protection 
work. 

The  towing  has  all  been  done  by  one  small  tuff,  the  TUda,  which  has  made  the 
remarkable  record  of  moving  this  amount  of  rock  18  miles  upstream  during  high 
water  without  accident  or  mishap. 

At  close  of  this  report,  so  far  as  can  be  seen  at  the  present  stage  of  the  river,  no 
material  change  has  occurred  in  that  portion  of  the  bank  protected  by  spurs.  At 
the  lower  end  of  Giles  Bend,  near  the  end  of  the  spur  levee  on  Cowpen  NecK,  caving 
has  been  very  active,  and  it  is  quite  probable  that  the  outer  end  of  the  levee  will  be 
breached  before  the  high  water  of  1900.  The  plant  is  in  lying-np  quarters  and  in 
readiness  for  ai'tive  work  when  the  river  falls  sufficiently.  About  8,000  tons  more 
rock  is  to  be  delivered  during  the  month  of  August,  when  it  is  hoped  to  save  an  extra 
handling  of  this  amount  by  unloading  it  directly  from  the  barges  on  the  mattress  or 
shore  paving.  Some  other  material,  in  the  way  of  lumber  and  wire  nails,  is  also  on 
hand. 

Assistant  Engineer  E.  B.  Geddes  has  been  resident  on  the  work,  and  as  heretofore 
has  rendered  the  most  valuable  services  during  the  unfavorable  conditions  under 
which  the  work  was  prosecuted. 

Very  reepectl'ully,  your  obedient  servant, 

H.  S.  Douglas,  A98i8tani  Engineer* 

M^j.  Gbo.  McG.  Dbrbt, 

Corps  of  Engineers,  U.  S,  A* 


Appendix  4  B. 

BKPOBT  OF  MR.  H.  B.  DOUOLAS,  ASSISTANT  BNOINBKR,  IN  LOCAL  OHARGB  OF  IMPROY- 
INO  HARBOK  AT  NBW  ORLBAN8,  LA. 

Nbw  Orlbanb,  La.,  May  1, 1899, 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  work  of  improving 
the  harbor  at  New  Orleans,  La.,  for  the  period  from  May  1, 1898,  to  date: 

At  date  of  last  report  the  condition  of  the  work  done  in  previous  years  was  gen- 
erally good.  A  project  for  the  protection  of  the  bank  at  Algiers  Point,  by  submerged 
sloping  spur  dikes,  had  been  approved.  This  project  provided  that  the  interval 
between  the  spnrs  should  be  about  450  feet;  that  the  foundation  mattress  should  be 
150  by  400  feet,  and  that  where  the  slope  of  the  bank  between  spurs  exceeded  2^  to  1, 
two  short  buttress  spurs,  built  of  two  cribs  without  a  foundation  mattress,  should 
be  placed.    The  general  methods  of  construction  were  the  same  as  in  previous  years. 

During  the  season  of  1897-98  no  construction  was  undertaken,  as  all  of  the  avail- 
able plant  of  the  district  was  engaged  on  bank  protection  work  in  GUes  Bend, 
improvement  of  the  harbors  at  Natchez,  Miss.,  and  Y idalia,  La. 

The  high- water  period  of  1898  was  utilized  in  putting  the  plant  in  order  and  in 
making  arrangements  to  obtain  the  necessary  material  for  spur-dike  construction. 
A  new  feature  was  the  purchase  of  3,238  tons  of  brick  as  a  substitute  for  rock  in 
ballasting  the  mattresses  and  cribs. 

On  August  20,  although  the  river  was  unusually  high  for  the  season,  it  was  deoided 
to  eommenoe  eonstrootton.    Aocordingly  the  quarter  boat  Gamma,  with  two  barges 
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of  material  and  the  pump  boat,  left  the  Govemment  depot  in  tow  of  the  tngs  Gem- 
eral  Comatook  and  Tilda  for  Cowpen  Bend,  immediately  above  Natobez,  where  it  had 
been  decided  to  bnild  the  mattresses  and  cribs.  There  were  several  reasons  for 
selecting  a  location  so  far  np  the  river.  The  plant  was  limited,  and  as  it  had  been 
decided  to  carry  on  both  the  New  Orleans  Harbor  and  Natchez  Harbor  works  simal- 
taneously,  it  was  necessary  to  keep  the  two  works  close  enough  together,  so  that  the 
deficiencies  of  one  work  could  be  quickly  supplied  from  the  other.  There  was  also 
the  advantage  of  both  being  immediately  under  the  supervision  of  the  assistant 
engineer.  Another  reason  was,  that  from  experience  in  the  past  it  was  known  that 
below  Ked  River,  in  the  summer  and  early  fall,  labor  is  scarce,  while  in  the  vicinity 
of  Natchez  there  is,  or  was,  a  local  labor  force  of  about  200  men  that  could  be  had. 
Northern  labor  does  not  commence  to  come  south  before  October  1,  and  not  then  if 
there  is  any  prevailing  sickness  and  quarantines.  As  matters  turned  out,  this  local 
labor  was  all  we  ever  had,  and  it  is  probable  that  had  the  work  been  located  farther 
down  the  river,  say  in  the  vicinity  of  Bayou  Sara  or  Baton  Rouge,  nothing  would 
have  been  accomplished. 

The  plant  arrived  at  Cowpen  Bend  on  August  26,  and  construction  of  ways  was 
immediately  commenced.  Labor  was  exceedingly  scarce,  and  it  was  not  until  August 
29  that  sufficient  men  were  available  to  commence  cutting  willows,  to  say  nothing 
of  commencing  mattress  and  crib  construction.  Meanwhile  yellow  fever  had  devel- 
oped in  New  Orleans,  and  on  account  of  quarantine  restrictions  the  situation  had 
become  complicated  and  uncertain.  I  proceeded  to  Vicksbnrg,  and  after  a  confer- 
ence with  the  officer  in  charge  it  was  decided  that  in  view  of  the  uncertainty  of  the 
situation  and  the  scarcity  of  labor  it  was  inexpedient  to  attempt  to  push  construc- 
tion on  New  Orleans  Harbor  until  the  conditions  had  further  developed.  Accord- 
ingly the  small  force  that  had  with  difficulty  been  accumulated  were  transferred  to 
the  willow  bar,  just  below  L' Argent  Landing,  to  build  mattresses  and  cribs  for  the 
Giles  Bend  spur  dikes.  A  few  men  were  retained  at  Cowpen  Bend  to  extend  the 
ways  as  the  river  fell,  to  build  a  third  set  of  ways,  construct  frames,  and  otherwise 
have  everything  in  readiness  to  push  construction  to  the  limit  whenever  the  condi- 
tions permitted.  Instead  of  the  situation  improving,  it  grew  steadily  worse,  and  on 
October  4  all  work  was  suspended. 

As  stated,  the  plant  was  insufficient  to  carry  on  two  works  to  advantage,  this 
insufficiency  being  especially  marked  in  the  matter  of  steam  craft.  For  this  reason 
the  steamer  Thotiias  B.  Florence  was  temporarily  transferred  to  the  works  of  improve- 
ment under  my  local  charge.  She  arrived  at  Cowpen  Bend  on  August  31.  On 
September  10  she  was  sent  to  New  Orleans  to  tow  up  barges  loaded  with  additional 
material  for  the  works.  While  on  her  way  back,  quarantine  was  declared,  and  it 
was  not  certain  that  the  Florence  would  be  permitted  to  return.  This  was  one  of  the 
numerous  reasons  why  it  was  not  practicable  to  build  mattresses  and  criba,  as  there 
was  no  boat  available  for  towing  them  to  New  Orleans.  I  finally  suooeeded  in 
obtaining  permission  for  the  Florence  to  return  v^ith  her  tow,  and  after  a  slight 
detention  in  quarantine,  she  arrived  in  Cowpen  Bend  on  October  1.  Negotiations 
were  also  opened  with  the  health  officials  with  a  view  to  having  a  representative 
placed  on  the  Florence  to  see  that  their  regulations  were  observed  and  permit  her  to 
tow  to  and  from  New  Orleans.  These  negotiations  promised  snoceas.  when  suddenly, 
on  October  7,  yellow  fever  developed  in  Natchez.  This  practically  put  a  stop  to 
everything.  During  the  year  1897  public  transportation  and  communication  were 
greatly  hampered  by  quarantines;  but  in  1898  they  were  practically  stopped.  For  a 
considerable  period,  perhaps  ten  days,  even  the  mail  service  was  suspended.  The 
difficulty  of  obtaining  supplies  and  material  might  have  been  overcome  by  the  United 
States  establishing  their  own  means  of  transportation,  but  laborers  will  not  come  to 
a  country  where  they  can  not  go  where  they  please.  Even  if  laborers  are  obtained 
by  offering  high  wa^es,  furnishing  transportation,  etc.,  they  will  not  remain  on  the 
works  any  length  of  time,  because  they  must  of  necessity  be  confined  to  a  desolate 
willow  bar,  and  can  not  go  and  come  at  will  from  the  nearest  town  or  settlement. 
I  have  enlarged  somewhat  on  this  subject  because  the  temporarv  suspension  of  work 
on  New  Orleans  Harbor  was  a  matter  of  public  and  nn favorable  comment.  This  is 
because  the  distinction  between  impracticable  and  impossible  is  not  generally  under- 
stood. Few  things  are  impossible,  while  many  are  impracticable.  By  the  expendi- 
ture of  large  sums  of  money  men  could  have  been  obtained  and  supplied  so  that  work 
would  not  have  been  suspended.  Did  the  emergency  justify  thisf  I  think*  not. 
Therefore  it  was  impracticable.  It  is  generally  regarded  as  impracticable  to  under- 
take bank  protection  during  high  water,  but  it  is  not  impossible. 

To  state  the  case  briefly,  from  September  8  to  November  4,  practically  two  months, 
all  work  was  suspended.  On  November  4  the  situation  had  so  far  improved  that  I 
decided  to  recommence  work,  and  from  that  day  until  stopped  by  high  water,  on 
January  18,  construction  of  mattresses  and  cribs  was  pushed  as  rapidly  as  possible. 
Continued  scarcity  of  labor  and  heavy  rains  interfered  greatly  with  the  work  and 
increased  its  cost. 
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Considering  the  lateness  of  the  season  it  was  reasonably  certain  that  it  wonld  be 
impoBsible  to  bnild  all  of  the  eleven  spor  dikes  projected  for  the  Algiers  Point.  It 
was  therefore  decided  to  complete  Nos.  12, 13, 14, 15, 16,  and  17,  covering  that  portion 
of  the  bank  where  work  was  considered  the  most  urgent.  At  its  meeting  in  December 
the  Mississippi  River  Commission  transferred  $12,000  from  the  Algiers  Point  work 
to  the  protection'of  the  npper  end  of  the  Carrollton  Bend,  now  known  as  Boathport. 
The  projected  work  consisted  of  additional  mattresses  between  spnrs  3  and  4,  around 
and  under  the  lon^  railroad  wharf.  This  was  additional  work  that  had  not  been 
contemplated,  but  it  was  completed,  except  the  mattressing  under  the  wharf,  which 
could  not  be  placed  on  account  of  high  water. 

On  November  17  construction  of  iiiattresses  was  so  far  advanced  that  it  was 
decided  to  commence  towing  them  to  New  Orleans.  Experience  had  proved  that 
the  steamer  Florence  was  not  adapted  for  this  purpose,  so  the  stem-wheel  tow- 
boat  Belle  Prince  was  chartered  and  a  double  crew  placed  on  her.  She  left  with  her 
first  tow,  consisting  of  120,000  square  feet  (2f  acres)  of  mattresses,  on  November  18. 
On  the  day  following  the  quarter  boat  Gammaf  in  tow  of  the  Tilda,  was  dispatched 
to  New  Orleans  to  organize  a  force,  load  rock,  and  make  preparations  for  sinking 
the  spurs.  She  arrived  on  November  22.  In  the  meanwhile  the  BelU  Prince  was 
making  slow  progress  with  her  tow  and  the  Tilda  was  sent  to  help  her.  The^ow 
arrived  on  November  28  after  a  stormy  experience.  As  the  owner  of  the  Belle  Prince 
said  that  his  boat  would  have  to  go  on  the  dock  for  repairs,  the  Tilda  was  dispatched 
to  Natchez  November  30  with  the  intention  of  having  her  help  the  Florence  down 
with  the  next  tow.  In  the  meanwhile  the  owner  of  the  Belle  Prince  decided  he  could 
make  another  trip,  and  the  boat  returned  to  Natchez  on  December  2  and  left  the 
next  day  with  a  tow  containing  252,864  cubic  feet  of  cribs. 

The  Tildq  thus  being  ubsent,  the  tug  Baton  Rouge  Belle  was  chartered,  and  on  Decem- 
ber 3  the  plant  was  moved  to  Algiers  Point.  On  December  7  the  barges  were  swung 
into  position  for  sinking  on  Spur  No.  15.  The  first  mattress  was  sunk  on  December 
8  and  tbe  last  crib  placed  .January  17,  the  actual  working  time  being  35  days.  The 
sinking  could  have  been  done  in  less  time  but  for  the  failure  of  tows  to  arrive  when 
needed.  The  total  quantity  of  mattresses  placed  on  the  six  spurs  was  360,000  square 
feet,  and  of  cribs,  586,800  cubic  feet. 

On  December  7  the  Tilda,  after  assisting  the  Belle  Prince  as  far  as  Bayou  Sara, 
returned  to  ^<ew  Orleans,  and  the  services  of  the  chartered  tu^  were  dispensed  with. 
On  December  24  the  owners  of  the  Belle  Prince  withdrew  their  boat,  and  the  experi- 
ence of  towing  the  mattresses  and  cribs  with  a  stern-wheel  boat  having  been  rather 
discouraging,  it  was  decided  to  place  double  crews  on  the  Government  tugs  General 
Comsfock  and  Tilda  and  put  them  on  the  long-distance  towiuff.  Accordingly,  the 
tug  Baton  Rouge  BelU  was  again  chartered  for  local  work  in  sinking  the  mattresses 
and  cribs  and  the  Tilda  sent  up  to  Cowpen  Bend  for  a  tow.  The  two  Gk>vemment 
tngs  continued  on  this  service  until  January  28,  when  the  last  tow  of  mattresses 
arrived,  and  the  services  of  the  chartered  tug  were  again  dispensed  with. 

The  foregoing  facte  will  serve  to  explain  why  the  cost  of  work  during  the  past 
season  has  been  nmisually  great.  A  constant  endeavor  was  made  to  systematize  the 
work,  and  this  endeavor  was  persistently  defeated  b.y  circumstances  beyond  control. 
Not  the  least  of  these  was  sickness  among  the  employees.  At  one  time  the  hospital 
at  Natchez  was  so  filled  with  our  sick  men  that  they  could  scarcely  be  accommodated. 

Ways, — 'lliree  sets  of  ways  were  built  in  Cowpen  Bend,  partly  with  a  view  to 
decreasing  the  length  of  haul  for  the  willow  brush,  and  partly  to  push  the  work  as 
rapidly  as  possible  when  sufficient  labor  could  be  obtained.  At  no  time,  however, 
was  the  force  large  enough  to  work  all  three  sets  of  ways  to  advantage.  The  natural 
bank  of  the  river  in  front  of  the  willow  bar  was  abrupt,  instead  of  the  usual  flat 
slope,  and  a  considerable  amount  of  grading  was  neceMsary  to  obtain  ways  with  a 
sufficiently  flat  slope.    This  increased  the  cost,  which  in  detail  was : 

27,380  feet  B.M.,  3  by6  inch  lumber $260.11 

7,000  feet  B.  M.,  miscellaneous  lumber 70.00 

1,400  pounds  6-inch  steel  wire  nails 20.72 

Labor,  superintendence,  etc 720. 10 

Subsistence 360.00 

Total 1,430.93 
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TRHoiog.— Heavy  rains  made  the  roade  oyer  the  willow  bar  very  heavy  and 
sitated  a  great  deal  of  work  in  the  way  of  corduroying.  Stalled  teams,  which  had 
to  be  unloaded  and  reloaded,  were  of  frequent  occnrrence,  and  as  a  natural  conse- 
quence the  quantity  of  willows  per  load  were  decreased  and  the  cost  increased. 

Cutting,  hauline,  etc $7,076.62 

Subsistence,  including  sery ice 1,998.90 

About  165.77  acres  land,  at  $1 165.77 

Total 9,241.29 

Number  cords  willows  and  poles  used 7,825 

Cost  per  cord  delivered  at  ways*. $1. 1800 

Cost  per  cord  towing  to  New  Orleans 0.5831 

Cost,  delivered  at  New  Orleans 1.7631 

SubHstence, — The  cost  of  subsistence  while  building  the  mattresses  and  cribs  was 
incr^sed  by  the  two  months'  practical  suspension  of  work,  during  which  time  a  sm^U 
force  had  to  be  retained,  and  by  the  difficulty  and  expense  of  getting  supplies,  when 
the  regular  means  of  transportation  were  not  available. 

Provisions,  including  freight,  ice,  etc $7,759.65 

Service 2,137.47 

Total 9,897.12 

Number  of  men  subsisted 24,800 

Cost  of  raw  ration $0.3129 

Cost,  served $0.3990 

Cost  per  day  labor  secured $0.5200 

Construction. ^The  total  cost  of  constructing  the  matresses  and  cribs,  including 
installation,  building  ways,  expense  while  work  was  suspended,  etc.,  was  $34,971.25, 
divided  as  follows: 

Mattresses, 

11,164  feet  B.M.,  miscellaneous  lumber $111.64 

162,781  feet  B.  M.,  2  by  4  inch  lumber 1,383.64 

66,190  feet  B.M.,  3  by  6  inch  lumber 628,80 

4  800  pounds  9-inch  steel  wire  nails,  at  $1.58 75.84 

13,200  pounds  6-inch  steel  wire  nails,  at  $1.48 195.36 

2,500  pounds  4-inch  steel  wire  nails,  at  $1.48 37.00 

3,000  pounds  No.  10  galvanized  wire,  at  $1.80 54.00 

Miscellaneous,  oils,  fuel,  etc 593.44 

Subsistence,  including  service 5,924  So 

Labor,  superintendence,  et-o 13,017.53 

Total 22,022.10 

Total  square  feet  of  mattress  built .• 472,500 

Cost  per  square  foot  for  constructing $0.0466 

CHbs. 

11,163  feet  B.  M.,  miscellaneous  lumber $111.68 

145, 625  feet  B.  M.,  3  by  6  inch  lumber 1,382.44 

7,800  pounds  9-incb  steel  wire  nails,  at  $1.58 123.24 

2,400  pounds  6-iuch  steel  wire  nails,  at  $1.48 35.52 

1,000  pounds  No.  10  galvanized  wire,  at  $1.80 18.00 

Miscellaneous,  oils,  luel,  etc '. 419.67 

Subsistence,  including  service 3,340.00 

Labor,  superintendence,  etc 7,518.65 

Total 12,949.16 

Total  cubic  feet  of  cribs  built 586.800 

Cost  per  cubic  foot  for  construction $0.0220 

Towing.—The  cost  of  towing  the  cribs  and  mattresses  to  New  Orleans  was  excessive, 
fh>m  a  variety  of  reasons.    During  the  entire  period  that  towing  was  in  progress  the 
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weather  was  either  stormy  or  foggy,  and  the  boats  were  compelled  to  so  to  the  bank 
with  their  tows.  The  Belle  Prince,  leaving  Cowpen  Bend  on  the  morning  of  Novem- 
ber 18,  did  not  arrive  at  New  Orleans  until  the  evening  of  the  28th,  requiring  two 
hundred  and  forty-eight  hours  to  make  270  miles  downstream,  bat  little  over  1 
mile  per  hour.  The  actual  time  the  boat  was  under  way  was  eighty- six  hours, 
or  at  the  rate  of  3.1  miles  per  hour.  Some  apprehension  has  been  expressed  about 
the  mattresses  being  able  to  withstand  accidents  incidental  to  towing.  On  Novem- 
ber 23,  while  en  route,  the  machinery  of  the  Belle  Prince  became  disabled.  The  report 
of  the  master  of  the  boat  states  that  the  tow  was  turned  loose  and  ''rolled,''  as  he 
expressed  it,  the  full  length  of  Mulatto  Bend.  He  verbally  informed  me  that  at 
times  portions  of  the  mattresses  were  pushed  out  high  and  dry  on  the  bank  and 
dragged  over  projecting  points.  The  tow  was  finally  caught  and  landed  by  the  tug 
Will  H,  Wood  at  Mulatto  Point.  Notwithstanding  this,  and  weather  so  stormy  that 
th^  steamer  did  not  venture  out,  the  mattresses  arrived  safely  at  New  Orleans  and 
were  sunk  without  having  to  be  extensively  repaired.  No  further  proof  of  the  sea- 
worthiness, if  I  may  so  express  it,  of  the  mattresses  seems  to  be  necessary. 

During  the  towing  the  most  rapid  trip  made  was  by  the  tug  General  Cometoch,  She 
left  Cowpen  Bend  on  January  12,  at  6  a.  m.,  with  60,000  square  feet  of  mattress,  and 
landed  at  New  Orleans  at  4  a.  m.  on  the  morning  of  January  15,  the  total  time  being 
70  hours,  or  at  the  rate  of  3. 8  miles  per  hour,  including  one  stop  for  coal. 

From  the  experience  gained  daring  the  past  season  m  towing  it  would  seem  that 
better  results  are  obtained  with  tags  than  with  stern-wheel  boats,  but  I  am  not  pre- 
pared to  express  a  final  opinion  on  this  subject  until  more  extended  experience  has 
been  had.  My  reasons  for  this  are  that  the  Belle  Prince  running  time  was  but  86 
hours,  and  she  brought  down  120,000  square  feet  of  mattresses.  The  Comalook 
brought  down  60,000  square  feet  of  mattress  in  70  hours.  The  total  cost  of  the  Belle 
Prince  was  about  $60  per  day  of  24  hours.  The  total  cost  of  the  Cometoek  was  about 
$37  per  day  of  24  hours.  By  a  rough  calculation  it  will  be  seen  that  on  the  basis  of 
running  time  the  cost  of  towing  down  120,000  square  feet  with  the  Belle  Prince  was 
$210,  while  the  cost  of  60,000  sciuare  feet  with  the  ComstockwM  $111,  the  ditl'erence 
being  slight.  Probably  the  best  results  would  be  obtained  with  a  tug  of,  say,  double 
the  power  of  the  Cometoek,  which  could  handle  as  large  a  tow  as  the  Belle  Prince, 
Such  a  boat  would  not  have  to  go  to  the  bank  in  stormy  weather,  but  only  in  case 
of  fog. 

Three  boats  were  engaged  in  the  tpwing— the  chartered  steamer  Belle  Prince  and 
the  two  Oovemment  tugs  General  Cometoek  and  Tilda,  and  the  total  cost  was  $4,568.21, 
divided  as  follows :  • 

Belle  Prince,  ZldAjB $2,228.55 

Tug  General  Cometoek,  BldAjs 1,152.62 

Tug!nWa,30days 1,172.04 

Total 4,553.21 

Total  oost  of  towage  with  the  BelU  Prince  was: 

Per  square  foot  of  mattress $0.00721 

Per  cubio'foot  of  crib $0.00351 

The  cost  of  towage  with  tugs  Comstock  and  Tilda  was: 

Per  square  foot  of  mattress $0.00624 

Per  cubic  foot  of  crib $0.00174 

The  average  oost  of  towage  from  Cowpen  Bend  to  New  Orleans  was: 

Per  square  foot  of  mattress $0.00652 

Per  cubic  foot  of  crib $0.00250 

Sinking, — While  the  cost  of  the  work  up  to  the  time  of  the  arrival  of  the  mattresses 
and  oribs  at  New  Orleans  was  excessive  the  same  can  not  be  said  of  the  most  diffi- 
cult portion  of  the  work,  that  of  ballasting  and  sinking  in  the  desired  position.  As 
this  work  was  not  commenced  until  December  3,  long  after  the  yellow-fever  scare  had 
subsided,  labor  was  plentiful  and  efficient.  The  weather  was  good  for  the  season  of 
the  year  and  no  serious  mishaps  or  accidents  occurred. 

As  before  stated,  the  quarter  boat  Gamma  was  used  to  quarter  the  force  engaged  in 
sinking  the  mattresses  and  cribs,  and  while  the  Government  tugs  were  engaged  on 
the  long-distance  towiiig  the  Baton  Rouge  Belle  was  chartered  to  handle  tne  plant 
and  place  the  mattresses  and  cribs  between  the  lowering  barges.  Notwithstanding 
that  the  exigencies  of  the  services  necessitated  the  employment  of  comparatively 
inexperienced  men,  the  sinking  was  prosecuted  to  the  best  advantage  and  in  an 
eoonomioal  manner,  serving  to  offset  to  some  extent  the  excessive  oost  of  towage  and 
oonstmotion. 
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The  cost  of  Babsistence  for  the  Algiers  Point  work  was: 

Provisions,  including  ice $1,586.18 

Service 429.50 

Total 2,015.68 

Number  of  men  subsisted 6,075 

Cost  of  raw  ration $0.2611 

Cost  served $0.3318 

Cost  served  per  day  labor  secured $0.4662 

The  first  mattress  was  snuk  on  December  8,  and  all  work  on  the  six  spurs  and  two 
buttresses  completed  January  23,  the  actaal  working  time  being  35  nays,  and  the 
cost  for  labor  and  material  $16,492.92. 

The  total  cost  per  square  foot  of  mattress  in  place  was  $0.07702,  divided  as  follows: 

Construction  at  Cowpen  Bend $0.04660 

Towing,  Cowpen  Bend  to  New  Orleans 00652 

Ballasting  and  sinking  into  position 02390 

Total 07702 

Total  cost  per  cubic  foot  of  cribs  in  place  was  $0.03790,  divided  as  follows: 

Construction  at  Cowpen  Bend $0.02200 

Towing,  Cowpen  Bend  to  New  Orleans 00250 

Ballasting  and  sinking  into  position 01340 

Total 08790 

As  it  has  been  customary  to  give  details  of  the  several  spurs,  I  will  continne  to  do 

BO. 

SPUR  NO.  15. 

The  plant  was  placed  into  position  December  7,  and  the  foundation  mattress  sank 
the  next  day.  The  last  crib  was  sunk  on  December  14.  The  dimensions  of  the  mat- 
tress were  150  by  400  by  2i  feet. 

Square  feet  in  mattress 60,000 

Cords  of  willows  and  poles  used 627 

Tons  of  rock  used 294.11 

Tons  of  brick  used 83.12 

Pounds  baUast  per  square  foot  to  sink 12.57 

The  dimensions  of  the  cribs  were: 

Crib  No.  1,  24  by  56  by  6  feet. 
Crib  No.  2,  80  by  48  by  6  feet. 
Crib  No.  3,  144  by  40  by  6  feet. 
Crib  No.  4,  220  by  32  by  6  feet. 
Crib  No.  5,  268  by  24  by  6  feet. 
Crib  No.  6,  342  by  16  by  6  feet. 

Cnbic  feet  of  cribs  in  spur 179,328 

Cords  of  willows  and  poles  used 879 

Tons  of  rock  used 127.8 

Tons  of  brick  used 397.75 

Pounds  ballast  per  cubic  foot  to  sink 5.85 

SPUR  NO.  14. 

The  plant  was  swung  into  position  December  15,  the  mattress  snnk  on  the  17th, 
and  the  last  crib  on  the  20th.  The  dimensions  of  the  mattress  on  this  and  aU  the 
spurs  were  the  same — 150  by  400  by  2^  feet. 

Square  feet  in  mattress 60,000 

Cords  of  willows  and  poles  used 627 

Tons  of  rock  used 251.11 

Tons  of  brick  used 201,14 

Pounds  ballast  per  square  foot  to  sink 15.07 
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The  dimensioDB  of  the  cribs  were: 

Crib  No.  1, 106  by  S2  by  6  feet. 
Crib  No.  2, 178  by  24  by  6  feet. 
Crib  No.  3,  287  by  16  by  6  feet. 

Cnbiofeetof  cribs  in  spar 73,536 

Cords  of  willows  and  poles  used 360 

Tons  of  rock  used 148.67 

Tons  of  brick  nsed 162.97 

Pounds  ballast  per  onbio  foot  to  sink 8.68 

SPUR  NO.  16. 

The  plant  was  swanfi;  into  position  December  26,  and  the  foundation  mattress  snnk 
on  the  ^th.  Owinr  to  the  nonarrival  of  the  tow  of  cribs  for  this  spur  tiie  plant 
was  then  moved  to  Bpnr  17,  and  again  swung  into  position  on  No.  16  on  January  3 
and  the  last  crib  sunk  on  January  4. 

Square  feet  in  mattress 60,000 

Cords  of  willows  and  poles  used 627 

Tons  of  rock  used 238.2 

Tons  of  brick  used 191.7 

Pounds  ballast  per  square  foot  to  sink 14.11 

The  dimensions  of  the  cribs  were: 

Crib  No.  1,  200  by  24  by  6  feet. 
Crib  No.  2,  300  by  16  by  6  feet. 

Cnbiofeetof  cribs  in  spur 57,600 

Cords  of  wiUows  and  poles  used 282 

Tons  of  brick  used 276.28 

Pounds  ballast  per  cable  foot  to  sink 9.59 

SPUR  NO.  17. 

The  plant  was  swung  into  position  on  December  29,  and  the  mattress  sunk  on 
the  30lh.    The  last  crib  was  placed  January  2. 

Square  feet  in  mattress 60,000 

Cords  of  willows  and  poles  used 627 

Tons  of  rock  used 179.59 

Tons  of  brick  used 1..  197.62 

Pounds  ballast  per  square  foot  to  sink 12.57 

Tile  dimensions  of  the  oribs  were: 

Crib  No.  1, 38  by  40  bv  6  feet. 
Crib  No.  2, 160  by  32  by  6  feet. 
Crib  No.  3, 222  by  24  by  6  feet. 
Crib  No.  4, 300  by  16  by  6  feet. 

Cnbio  feet  of  cribs  in  spur 98, 688 

Cords  of  willows  and  poles  used '. 484 

Tons  of  rock  nsed 131.27 

Tons  of  brick  used 261.35 

Pounds  ballast  per  cubic  foot  to  sink 7.96 

SPUR  NO.  13. 

The  plant  was  placed  Ihto  position  on  January  9,  and  the  mattress  snnk  on  the 
10th.  Owing  to  the  nonarriyal  of  a  tow  of  cribs  the  plant  had  to  be  moved  to  Spur 
No.  12,  and  was  zetumed*  to  Spur  No.  13  on  January  15.  The  last  crib  was  sunk  on 
January  20. 

Square  feet  in  mattress 60,000 

Cords  of  willows  and  poles  used 627 

Tons  of  rock  used 241.70 

Tons  of  brick  used 83.25 

Pounds  ballast  per  square  foot  to  sink 10.83 
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The  dimenuonB  of  the  eribs  weret 

Crib  No.  1, 200  by  82  by  6  feet. 
Crib  No.  2, 247  by  24  by  6  feet. 
Crib  No.  3, 327  by  16  by  6  feet. 

Cubic  feet  of  cribs  in  spnr 105,980 

Cords  of  willows  and  poles  used 516 

Tons  of  rock  used , 123. 19 

ToDsof  brick  used 217.53 

Pounds  ballast  per  cubic  foot  to  sink 6.47 

8FUB  KO.  12. 

The  plant  was  swun|i|^  Into  position  on  January  11,  the  foundation  mattress  souk 
the  next  day,  aud  the  last  crib  was  placed  January  17. 

Square  feet  in  mattress 60,000 

Cords  of  willows  and  poles  used 626 

Tons  of  rock  need 214.13 

Tons  of  brick  used 157.49 

Pounds  ballast  per  square  foot  to  sink .; 12.62 

The  dimensions  of  the  eribs  were: 

Crib  No.  1, 56  by  32  by  6  feet. 
Crib  No.  2, 154  by  24  by  6  feet. 
Crib  No.  3, 210  by  16  by  6  feet. 

Cubic  feet  of  cribs  in  spurs 65^068 

Cords  of  willows  and  poles  used 260 

Tons  of  rock  used 102.90 

Tons  of  brick  used 129.10 

Pounds  ballast  per  oubio  foot  to  sink .* 7.99 

BUTTRXSSB8. 

According  to  the  project,  the  only  places  where  the  buttress  spurs  were  indicated 
was  between  Spurs  12  and  13,  and  16  and  17.  The  river  was  rising  and  haste  was 
necessary,  if  the  mattresses  already  built  for  the  work  at  Southport  were  to  be  suc- 
cessfully sunk.  It  was  therefore  decided  to  place  but  two  of  the  buttresses  and  leave 
the  location  of  the  others  to  be  determined  after  the  completed  spurs  had  stood  the 
test  of  one  high  water. 

Two  buttresd  spurs  were  built ;  one  150  feet  below  Spur  12  and  parallel  to  it,  and  the 
4>ther  96  feet  below  Spnr  16  and  parallel  to  it.  In  construction  they  were  precisely 
alike,  and  consisted  of  a  foundation  crib  120  by  28  by  7  feet,  sunk  at  a  sufficient  dis- 
tance from  the  low- water  mark  to  permit  the  sinking  of  a  top  crib  100  by  16  by  6  fee^ 
in  such  manner  that  for  60  feet  it  lay  on  top  of  the  lower  crib,  and  the  remaining  40 
feet  reached  to  low- water  mark.  In  the  case  of  the  two  buttresses  the  foundation 
orib  in  each  case  was  an  old  condemned  barge,  which  was  prepared  by  placing  timbers, 
properly  braced,  on  the  sides  and  projecting  3  feet  below  the  bottom.  These  timbers 
were  intended  to  prevent  the  bar^e  slipping  down  the  bank.  Other  timbers  were 
fastened  to  the  inner  bulkheads  and  allowed  to  project  3  feet  above  the  deck.  These 
were  to  prevent  the  top  crib  from  slipping.  The  reason  why  barges  were  used  for  the 
foundation  crib  was  that  the  two  old  and  worthless  barges  were  on  hand  and  by 
using  them  the  expeuHo  of  building  a  bottom  crib  of  willow  brush  was  avoided. 

The  buttress  below  Spur  12  required  119  tons  of  ballast,  of  which  95  tons  were 
required  for  the  barge  and  24  tons  for  the  willow  crib.  For  the  buttress  below  Spnr 
16,  138  tons  of  ballast  was  required,  94  tons  on  the  barge  aud  44  tons  on  the  crib. 

The  last  buttress  was  completed  on  January  23,  and  preparations  for  the  South- 
port  work  were  immediately  commenced. 

SOUTHPORT  WORE. 

In  1891-92  and  1893  bank-protection  work  in  the  Carrollton  Bend,  of  which  South- 
port  forms  a  part,  had  been  done.  Changes  in  the  line  of  the  wharf  front  and  a  sm^ 
cave  at  the  lower  end  rendered  further  work  necessary.  The  past  season's  work 
consisted  in  placiuj^  112,500  square  feet  of  mattress  along  the  front  and  lower  end  of 
the  Yazoo  and  Mississippi  Valley  Railroad  wharf,  between  Spurs  3  and  4.  The  project 
contemplates  covering  the  bank  under  the  wharf  with  mattress  work,  but  this  could 
not  be  done  on  account  of  the  high  stage  of  the  river. 

On  January  25  the  plant  was  transferred  from  Algiers  Point  to  Sonihi>ort,  and 
on  the  next  day  the  sinking  of  mattresses  commeno^.    The  first  mat  sank  waa  a 
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small  affair,  built  especially  to  fit  in  at  the  lower  end  of  the  wharf.  Its  dimenBions 
were  150  feet  long  on  one  edge,  200  feet  long  on  the  other,  and  60  feet  wide.  The 
other  work  consisted  of  a  strip  of  mattress  100  feet  wide  and  1,020  feet  long,  extend- 
ing along  the  wharf  front  from  74  feet  below  the  center  line  of  Spur  3  to  the  center 
line  of  Spur  4.  High  stage  of  the  river  and  heavy  drift  interferea  greatly  with  the 
work,  which  was  not  completed  until  February  3,  the  actual  working  time  being 
eight  days. 

The  total  cost  of  sinking  the  mattress  at  Southport  was  $2,814.77,  or  at  the  rate  of 
$0.02502  per  square  foot  of  mattress  in  place. 

The  total  field  cost  of  the  Southport  work  was  $8,790.77,  divided  as  follows: 

Coustruction  at  Cowpen  Bend >.-..-  $6,242.60 

Towing,  Co wpen  Bend  to  New  Orleans 733.50 

Ballasting  and  sinking  into  position 2,814.77 

Total 8,790.77 

Square  feet  of  mattress 112,500 

Cost  per  square  foot  in  place $0.07814 

The  work  of  the  season  was  closed  February  4,  the  force  disbanded,  and  the  plant 
removed  to  the  Government  depot.  Mr.  J.  R.  Allen,  United  States  overseer,  has 
had  immediate  charge  of  the  sinking  of  the  mattresses  and  cribs  in  New  Orleans 
Harbor  during  the  past  season,  and  as  will  be  seen  from  the  cost  of  this  portion  of 
the  work,  has  acquitted  himself  in  a  manner  that  would  have  been  creditable  to 
one  of  loDg  experience.  It  is  espeoiaily  so  for  his  first  season  on  work  of  this 
character. 

Cavinfi  hanks. — During  the  past  year  caving  of  the  bank  has  occurred  at  Southport 
and  im  the  Third  district  reach.  The  first  cave  at  Southport  was  a  small  matter,  and 
consisted  of  the  slipping  out  of  the  box  levee  built  by  the  railroad  authorities  to 
protect  their  freight  yard.  The  oave  was  about  50  feet  long  and  was  at  the  point 
where  the  box  levee  joined  the  railroad  wharf  on  the  lower  end.  The  cave  appeared 
to  be  superficial,  as  the  bank  below  low- water  mark  did  not  move.  The  damage  has 
since  been  repaired  and  the  levee  rebuilt  practically  on  the  original  line. 

The  other  cave  at  Southport  was  a  much  more  serious  one.  On  December  23,  at  4 
a.  m.,  the  wharf  for  a  length  of  about  100  feet  measured  on  the  front  line,  by  a  depth 
of  about  70  feet,  slipped  down  into  the  river.  Soundings  in  the  cave  gave  a  <lepth 
of  65  feet.  By  the  use  of  extra  long  piles  the  wharf  has  been  rebuilt.  The  loca- 
tion of  the  cave  was  on  the  unprotected  portion  of  the  bank,  about  250  feet  above 
the  center  line  of  Spur  Ko.  8. 

The  Third  district  cave  occurred  on  August  23,  at  1  a.  m.  From  a  point  about  100 
feet  below  the  head  of  France  street,  and  extending  upstream  for  a  distance  of  810 
feet,  the  levee  sunk  down  and  slipped  out.  The  fore  shore  and  skeleton  wharf  con- 
structed by  the  Orleans  Levee  Board  was  carried  in  for  a  length  of  1,115  feet.  It  is 
claimed  by  the  levee  board  inspector  that  a  portion  of  one  oi  the  mattresses  placed 
by  the  Government  came  to  the  surface  near  the  head  of  Mazant  street  on  Auguut  4, 
at  3  p.  m.  The  Orleans  Levee  Board  baye  undertaken  extensive  work  all  along  the 
Third  district  front,  consisting  practically  of  a  continuous  skeleton  wharf  of  extra 
long  piles,  well  braced  and  tied  together,  back  of  which  is  a  tongued  and  grooved 
sheet-pile  bulkhead,  against  which  the  levee  is  built.  As  this  construftion  extends 
in  many  places  over  100  feet  out  into  the  river  it  would  be  almost  impossible  to 
place  either  spur  dikes  or  continuous  revetment  in  this  bend  without  removing  the 
piling.  ^ 

BALLAST. 

Material  for  ballasting  the  mattresses  and  oribs  has  been  obtained  from  yariouB 
sources,  as  follows: 

BOCK. 

Tons. 

On  hand  last  report  ..1 3,710 

Ships'  ballast  received  since 1, 037 

Book  purchased  under  contract 1,131 

Furnished  by  Illinois  Central  Kailroad 362 

Total 6,240 

Used  during  the  season 3,210 

On  hand 8,030 

The  purchase  price  has  yaried  considerably,  and  also  the  cost  of  unloading  on  the 
bank,  but  a  lair  ayerage  would  be  about  $2  per  ton. 
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SURTBTS. 

Hvdroffraphie  iiirTeys  of  the  Yarioiu  portions  of  the  harbor  where  hftnk  proteotioB 
work  eitner  has  been  done  or  is  contemplated  are  now  in  progress.  The  surrey  of 
the  Third  district  reach  has  been  completed  and  the  survey  of  the  CarroUtoii  and 
Gooldsboro  bends  conmienced. 

Very  respeotfhlly,  yonr  obedient  servant, 

H.  S.  DOUGLAB,  AstUtaiU  Engineer. 
Uai,  Qbo.  MoC.  Dkrbt, 

Carj^B  of  £ngin6er§,  U.  8,  A, 


Appendix  4  P. 

BBPOBT  OF  MB.  H.  8.  DOUGLAS,   ABSKTAJXT  BNGIMBBR,  IN  LOCAL  CHABGB  OF  OOVKBH* 
MBBT  DBPOT,  NBW  OBLBAN8,  LA. 

Nbw  Oblbaks,  La.,  May  1, 1899, 
SiBx  I  have  the  honor  to  submit  the  following  report  of  operations  covering  care, 
preservation,  and  repair  of  the  plant  belonging  to  the  district  for  the  period  from 
May  1.1898,  to  date: 

At  date  of  last  report  the  plant  consisted  of  44  pieces.  During  the  year  6  pieces 
have  been  disposed  of,  viz:  The  steamer  Oaoeola,  condemned  and  sold;  barges  16  and 
28,  transferred  to  tiie  Quartermaster's  Department,  and  barges  542  and  546  con- 
demned and  used  as  the  foundation  cribs  for  two  buttress  spurs  sunk  as  a  portion  of 
the  Algiers  Point  bank  protection. 

The  plant  now  on  hand  consists  of  39  pieces,  as  follows:  Standard  gunwale  barges 
Nos.  1  to  10,  No.  15,  and  Nos.  17  to  27:  ordinary  ffunwale  barges  No.  550  and  B; 
floating  warehouse,  dock,  pile  driver  No.  32,  quarter  boats  New  Orlean$,  Alpha,  Beta, 
Gatnnta,  and  Delta;  tugs  General  Comstock  and  Ttlda,  steamer  Bubjf,  hydraulic  dredge 
The  Bam,  small  pump  boat,  two  small  lighters,  besides  two  camel  docks,  side  dock, 
pontons,  skiffs,  etc.  A  considerable  portion  of  the  plant  has  been  kept  in  Giles 
Bend,  above  Natchez,  where  rock  for  bank  revetment  work  is  being  received  and 
stored  on  the  bank.  The  lack  of  specific  allotmeot  for  plant  has  limited  the  amount 
of  repair  work  during  the  past  season  to  wiiat  had  absolutely  to  be  done. 

REPAIRS. 

Barge  No.  4, — Numerous  graving  pieces  were  put  in  the  sides,  the  deck  patched, 
and  the  sides  and  rakes  calked;  cost,  $117.42. 

Barge  No,  tO. — ^Numerous  graving  pieces  on  the  sides,  deck  patched ;  two  tie  rods 
and  eight  timber  heads  put  in;  rakes  patched  and  sides  and  rakes  calked:  oosL 
$208.^. 

i^arys  ^0.  550.— Numerous  graving  pieces  in  the  sides;  deck  sheathed,  and  sides 
and  rakes  calked;  cost,  $126.48. 

Barge  No,  S4£,—Two  lower  seams  calked;  oost,  $8.25. 

^or^s  ^0.  646, — Two  lower  seams  calked ;  cost,  $9.65. 

The  Bam,—The  machinery  was  repaired  as  follows :  New  lower  half  of  lignum 
▼itsB  bearing  for  cutter  shaft.  New  sleeve  on  cutter  shaft.  New  section  of  suoti<m 
pipe  of  No.  10  steel.  Two  new  steel  plunger  rods  and  new  rock  shaft  for  Knowles 
steam  pump.  Two  thrust  rings  for  centrifugal  pump.  Two  new  tum-bnckles  and 
four  eyebolts  for  bow  wench  engine.  Eisht  cast-iron  sheaves,  four  steel  pins,  and 
eight  pieces  steel  boiler  plate  for  sheave  liners  were  fbmisbed ;  also  a  new  set  of 
lire  door  liners  and  grate  bars.  A  new  piece  of  copper  steam  pipe  for  comnound 
engines  was  put  in,  and  a  new  shell  for  the  cataract  pump.  The  repairs  to  hall  and 
cabin  consisted  of  new  deck  under  forward  wench  engine  and  platform ;  foundation 
of  compound  engines  and  boiler  beams  braced ;  deck  under  boiler  sheathed,  and 
cylinder  timbers  of  propelling  engines  reenforced  and  refastened.  The  spud  frame 
was  strengthened,  wheel  repaired,  port  hog-cbain  brace  scarfed,  deck  patched,  and 
two  new  fenders  put  on.    llie  cabin  was  painted.    Cost,  $1,003.77. 

Tug  General  Com«tooJk.— Boiler  was  repaired  by  putting  in  one  new  flue  and  new 
leg  for  steam  drum;  cost,  $180. 


A  small  flat,  45  by  12  by  3  feet,  was  built  of  cypress,  in  which  was  installed  the 
wrecking  pump  formerly  on  the  TUda,  and  the  boiler  formerly  on  the  con- 
demned launch  Ilaeka.    This  flat  was  intended  to  supply  water  when  grading  banks 


large 


by  the  sluicing  process.    Cost,  $316.67. 

Pile  driver  No.  5)9.— The  leads  were  lengthened  and  altered  to  suit  a  steam  ham- 
mer. The  old  boiler  was  removed  and  the  boiler  formerly  on  the  condemned  dredga 
Fah  Uie  installed.    Cost  included  in  current  repairs. 
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New  tkiffs, — Twenty  new  skiffs  were  bnilt  at  a  total  cost  of  $568.04. 

Two  new  barges  to  replace  Nos.  16  and  28,  transferred  to  the  Quartermaster's 
Department,  are  being  bnilt  under  contract.  Slow  progress  on  the  oonstruotion  has 
been  made  on  account  of  the  difficulty  of  obtaining  suitable  timber  of  the  large 
dimensions  required. 

CURRENT  REPAIRS. 

These  repairs  are  of  that  character  that  it  is  difficult  to  specify,  but  necessary  to 
the  maintenance  of  the  plant.  They  comprise  such  matters  as  replacing  rotten 
wooden  timber  heads  with  iron  bitts,  repairing  doors  and  windows,  ice  boxes,  the 
roofs  of  quarter  boatH,  pile  driver,  etc.,  the  reels  for  wire  oableS|  calking  docks, 
etc.,  skiffs,  etc.    The  cost  has  been  about  $2,000. 

CARE  OF  PLANT. 

This  includes  supervision  at  the  depot,  watchman,  cleaning  out  holds  of  barges, 
quarter  boats,  etc.,  painting  same,  cleaning  and  painting  wire  cables,  putting  out 
lines  and  shifting  spars  to  hold  fleet  as  the  river  rises  and  falls,  labor  incidental  to 
handling  sacks  lor  levee  purposes,  and  other  incidentals.  The  cost  for  the  past 
year  has  been  $5,654.86. 

CONDITION  OF  PLANT. 

There  is  no  way  of  determining  with  exactness  the  condition  of  the  plant.  It  is 
serviceable,  but  it  is  fair  to  assume  that  it  has  deteriorated  at  least  10  per  cent  in  the 
past  year,  and  that  extensive  repairs  will  shortly  be  required  to  keep  the  quarter 
boats  and  barges  in  serviceable  condition.  The  tug  Comstook  is  now  in  dock  and  is 
found  to  require  almost  a  new  hull.  Four  barges  that  were  serviceable  last  year 
are  now  beyond  economical  repair  and  will  have  to  be  replaced  with  new  ones. 
The  hulls  of  the  qnarter  boats  Gamma  and  Delia  are  rotten  and  will  have  to  be 
rebuilt.  It  is  probable  that  a  number  of  the  barges  wiU  require  extensive  repairs 
to  kepp  them  m  serviceable  condition,  and  that  almost  the  entire  floating  plant 
will  have  to  be  recalked. 

Jt  is  reasonably  certain  that  the  plant  will  be  largely  increased  in  the  immediate 
future,  and  the  necessity  of  a  large  dock  or  ways  on  which  the  large  pieces  can  be 
raised  out  of  the  water  for  repair  of  such  portions  as  are  constantly  submerged  Ib 
becoming  evident. 

Yery  respectfiilly,  your  obedient  servant, 

H.  S.  Douglas,  Auisiant  Engineer. 

Mi^.  Geo.  McC.  Derby, 

Corpe  qfEngineere,  U*  8,  A, 


Appendix  4  G. 

REPORT  OF  MR.  A.  F.  WOOLLST,  JR.,  ASSISTANT  ENGINEER,  IN   LOCAL   CHARGE   OF 
IMPROVING  ATCHAFALATA  AND  RED  RIVERS,  LOUISIANA. 

New  Orleans,  I^a.,  Ma/y  1, 1899. 
Sir:  I  have  the  honor  to  submit  the  following  report  upon  the  work  of  improving 
the  Atchafalaya  and  Bed  rivers,  Louisiana,  for  tbe  period  &om  May  L  1898,  to 
May  1,1899. 

DREDGING  OLD  RIVER. 

The  general  condition  of  Old  River,  in  so  far  as  it  relates  to  the  amount  of  dredg- 
ing necessary,  was  much  the  same  as  during  the  low-water  period  of  the  previous 
season. 

The  greater  part  of  the  season's  work  was  confined  to  dredging  and  maintaining 
a  navieable  channel  across  the  bar  at  the  month,  the  remainder  being  covered  by  the 
reach  between  Dead  Tree  and  Ash  Cabin.  The  bar  at  the  mouth  was  composed 
approximately  of  70  per  cent  sand,  5  per  cent  gravel,  and  25  per  cent  clay. 

'rhe  class  of  material  encountered  m  the  reach  between  Dead  Tree  and  Ash  Cabin 
was  approximately  35  per  cent  cla^  and  65  per  cent  sand.  The  dredging  in  the 
vicinity  of  Dead  Tree  and  Ash  Cabin  was  made  necessary  by  the  soft  mud  and  clay 
sides  of  the  channel  sloughing  or  sliding  into  the  channel.    The  channel  being  thus 

Sartially  filled  up  or  restricted  in  width  with  soft  mud  or  clay,  which  does  not  soour 
uring  the  lower  stages  of  water,  causes  a  further  deterioration  of  the  low-water 
ohwmel  from  a  deposit  of  sand  both  above  and  below  these  restricted  points. 
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Ab  explained  at  some  length  io  my  last  annual  report;  this  slongbing  of  the  banks 
at  low  water  is  obviated,  in  so  far  as  it  is  practical  or  economical,  by  thoroughly 
draining  all  lakes  in  the  basin  of  the  Old  River  bed. 

The  dredge  Bam  left  New  Orleans  August  7  and  arrived  at  Old  River  on  August  IL 
Dredging  was  commenced  on  Angust  15  and  discontinued  on  August  22,  owing  to 
temporary  rise  in  the  river.  Dredging  wan  resumed  on  September  5,  continued  to 
October  31,  again  suspended  to  November  7,  and  again  suspended  on  November  9. 
No  further  work  was  necessary  after  the  latter  date  and  the  dredge  was  taken  to 
New  Orleans  on  November  17^  to  be  laid  up  for  the  si^asou. 

The  following  statement  will  show  the  details  of  the  work  for  the  period  of  aotnal 
operations,  together  with  other  data  that  may  be  of  interest : 

Number  of  days  (of  ten  hours)  of  actual  dredging 43. 5 

Number  of  days  (of  ten  hours)  delayed  by  breakdown,  minor  repairs,  shift- 
ing the  location  of  dredge,  moving  anchors,  and  raising  lines  fur  passing 

boats 14.5 

Number  of  days  when  work  was  suspended  owing  to  temporary  rises  in  the 

river  and  other  causes 28 

Sundays  (no  work) 12 

Total  number  of  days  that  the  dredge  was  in  the  field  (including  eight 
days'  journey  from  New  Orleans  to  Old  River  and  return  at  beginning 

and  end  of  season) 104 

Average  number  of  cubic  yards  handled  per  day  (not  including  delays 

incident  to  a  working-day  of  ten  hours) 1,700 

Average  number  of  cubic  yards  bandied  per  working-day  (often  hours)..  1, 270 
Cost  per  cubic  yard  for  material  handled  during  seaHon,  for  period  of 
dredging  operations  (including  all  expenses  of  the  dredge  for  time  in 
the  field) $0,062 

Number  of  ouMo  yards  handled  at  the  localities  where  dredging  was  required,  and  average 
handled  per  dredging  hour  for  each. 


Looation. 

Class  of  material. 

AverAffe 
handled 
per  hour. 

TotaL 

Cost 

Cuts  Point...... 

per  cent  clay  and  mud. 
06  per  cent  sand  and  35  per  cent  day  and 
soft  mod. 

Ou,yardM. 
170 

100 

Ou.yarda. 
48,000 

80,800 

$2,066.00 
1,800.00 

Dead  Tree  to  AahCabhi. 

Total 

78,800 

Attention  is  called  to  tha  fact  that  the  cost  per  cubic  yard  for  material  handled 
during  the  season  is  in  excess  of  other  years.  This  increased  cost  was  due  to  the 
forced  idleness  of  the  dredge  for  twenty-eight  days,  owing  to  temporary  rises  in  the 
river  and  other  oanses,  dunug  which  time  the  crew  could  not  be  sent  away  or  let 
go  on  account  of  the  quarantine  regulations. 

GARB  AND  BBPAIB  OF  PLANT. 

The  hull  of  the  Ram  is  in  bad  condition  and  repairs  of  only  a  temporary  nature 
were  made,  as  it  is  intended  to  be  replaced  with  a  new  hull. 

During  the  month  of  December  specifications  were  prepared  for  a  new  steel  hull 
for  the  dredge  Ram.  The  contract  was  entered  into  February  27,  1899,  with  the 
Springfield  Boiler  Works,  of  Springfield,  HI.,  for  furnishing  a  steel  hull,  126  feet  long, 
80  feet  beam,  and  7.5  feet  depth  or  hold,  together  with  steel  cutter  frame  and  spud 
frame,  for  the  sum  of  $14,600,  to  be  delivered  on  August  1, 1899.  The  progress  made 
by  the  contractors  to  date  haa  been  very  unsatisfactory. 

CAKB  OF  EXISTING  WORKS—ATGHAFALATA  SUX  DAMS. 

During  the  month  of  December,  1898,  surveys  were  made  in  the  vicinity  of  these 
structures  to  determine  their  condition.  The  dams  themselves  were  found  to  be  in 
fair  condition,  but  the  conditions  in  their  immediate  vicinity  were  much  the  same 
as  those  prevailing  immediately  after  the  high  water  of  1894.  On  March  5, 1899, 1 
submittea  a  special  report  on  these  dams  to  Capt.  Henry  Jervey,  which  1  insert  here, 
as  it  is  based  on  the  information  gathered  from  the  very  latest  survey  at  hand : 

''The  construction  of  these  dams  was  commenced  in  1887  and  completed  in  1889. 
The  structures  consisted  of  alternate  layers  of  willow  mattresaea,  atifif  day,  and 
gravel  or  stone. 
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"Gravel  was  used  in  sinking  a  number  of  these  mattresses  where  no  strong  onr- 
rent  prey  ailed. 

"Toe  original  project  contemplated  six  of  these  sill  dams;  two  of  these  (Nos.  1 
and  8)  were  oonstmoted.  Both  of  these  structures  are  still  in  place,  are  in  fair  con- 
dition, and  have  had  practically  no  repairs  since  their  construction ;  the  total  cost 
for  maintenance  being  only  a  few  hundred  dollars. 

''The  crests  of  these  dams  have  settled  very  materially  since  their  oonstruction. 
The  sill  or  floor  mattress  of  both  structures  have  remained  generally  unchanged  in 
elevation  during  the  past  five  jrears.  The  shore  portion  of  these  structures  consists 
of  a  willow  mattress,  or  the  sill  proper,  extended  from  low-wat<er  shore  line  to  the 
top  of  the  bank  on  either  side  of  the  river.  This  shore  portion  of  the  sills,  which  is 
alternately  wet  and  dry,  is  very  badly  decayed  where  not  covered  by  silt.  This 
decay  is  of  no  great  importance  as  the  slope  is  very  regular,  thoroughly  paved  with 
stone,  and  has  satisfactorily  resisted  the  action  of  the  strong  current  passing  over 
them. 

'*  I  have  annually  made  careful  surveys  of  these  dams  and  in  their  immediate 
vicinity  for  the  past  five  years.  In  taking  soundings  over  the  dams  themselves  it  is 
extremely  tedious  to  get  results  that  will  permit  of  a  thoroughly  satisfactorv  com- 
parison one  year  with  another.  This  difficulty  is  due  to  the  very  rugged  suruftoe  of 
the  strncture  itself. 

''I  believe  I  have  devised  means  by  which  the  error  of  observation  in  taking 
sound  ings  has  been  reduced  to  a  minimnm.  The  shore  ends  of  the  crests  of  the  dams, 
which  are  exposed  to  plain  view  during  low  water,  show  very  plainly  that  the  error 
of  observation  in  taking  soundings  over  them  might  easily  be  from  1  to  4  feet,  all 
due  to  tlie  irregular  surface  of  the  structure.  The  crests  of  these  dams  have  settled 
since  their  completion  from  1  to  as  much  as  12  feet.  This  settlement  of  the  crest  is, 
in  my  opinion,  due  principally  if  not  entirely  to  a  compression  of  the  structure 
itself  and  to  the  slight  general  settlement  of  the  entire  structure  in  finding  a  firm 
bearing  very  soon  after  its  completion.  After  the  settlement  due  to  the  latter  cause, 
I  am  of  the  opinion  that  the  changes  during  any  one  year  are  of  lees  extent  than  the 
errors  of  observation  between  any  two  successive  surveys. 

"If  this  be  true,  very  marked  changes  may  not  be  looked  for  by  a  comparison  for 
a  short  period,  and  I  have  always  held  this  point  in  mind  in  the  consideration  of  this 
subject. 

''The  crest  of  Dam  No.  8  has  settled  approximately  twice  as  much  as  Dam  No.  1. 
The  reason  I  advance  for  this  is  its  somewhat  greater  original  height  and  a  more 
extensive  use  of  clay  and  gravel  than  in  Dam  No.  1. 

"These  dams  were  built  before  my  connection  with  this  particular  work,  and  there 
is  no  very  clear  record  of  clay  having  been  used  at  all  in  Dam  No.  I. 

"  By  a  comparison  of  contours,  from  soundiqgs  of  December.  1894,  and  December, 
1896,  it  will  be  noted  that  contour  of  1896  shows  a  decided  silting  in  the  channel 
above  the  dams,  between  the  dams  and  below  the  dams.  The  greatest  silting  in  the 
vicinity  of  dams,  and  below  Dam  No.  8,  amounts  to  20  feet.  This  silting  in  the  bed 
of  the  channel  I  attribute  to  the  long  period  in  the  preceding  season,  during  which 
there  was  a  medium  stage  of  water  in  the  Red,  resulting  in  a  very  strong  flow  through 
Old  River  toward  the  Atchafalaya,  and  of  course  carrying  a  large  percentage  of  silt. 

"The  volunre  of  water  turned  into  the  Atchafalaya  by  the  Red  and  by  Old  River 
from  the  Mississip]^  was  only  sufficient  to  produce  a  very  gentle  current  in  the  larger 
area  section  of  the  Atchafalaya,  thereby  depositing  much  silt  in  the  Upper  Atcha- 
falaya. 

"A  very  marked  demonstration  of  this  assertion  is  to  be  had  from  the  fact  that  it 
was  necessary,  during  the  month  of  October,  1896,  to  dredge  a  channel  across  a  bar 
in  the  Atchafalaya  near  its  head,  where  a  depth  of  40  feet  or  more  had  been  known 
to  prevail  for  a  number  of  years  past. 

"At  the  time  I  considered  this  apparently  favorable  silting  as  only  a  temporary 
condition,  which  would  be  removed  by  the  next  stage  of  water,  giving  a  stronger 
current  in  the  Atchafalaya.  A  survey  after  the  next  high  water  (1897)  showed  that 
all  trace  of  this  abnormal  deposit  had  been  removed,  and  generally  a  slighter  greater 


depth  in  the  vicinity  of  the  dams  than  had  prevailed  previous  to  this  heavy  silting. 
"I  mention  this  point  much  in  detail  to  bring  out  the  facts  that  peculiar  local 
conditions,  which  at  times  seem  to  conspire  to  the  presentation  of  signs  that  are  on 


their  face  favorable,  but  are  of  reality  of  no  moment,  and  would,  if  not  fully  con- 
sidered, give  a  false  sense  of  security.  I  have  always  endeavored  to  repeat  these 
surveys  at  a  time  when  these  misleading  conditions  were  absent,  and  have  done  so 
in  so  far  as  other  duties  would  permit. 

"  During  the  past  season  (1898)  the  conditions  have  been  somewhat  similar  to  those 
of  1896,  and  the  present  depths  of  water  in  the  immediate  vicinity  of  the  dams  does 
not,  by  some  several  feet,  represent  that  which  exists  during  or  immediately  after  an 
extreme  flood.  A  recent  deposit  of  sand  could  be  distinctly  felt  with  th«  lead  during 
the  latest  survey. 
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"These  sill  dams  have  to  my  miod  fdlfiUed  every  one  of  the  objects  for  which  they 
were  placed,  and  with  a  minimiim  cost  for  repairs.  When  I  say  falfilled  everv  object 
I  will  enumerate :  The  cross  section  over  the  orests  of  dams  has  remained  unchanged, 
with  the  exception  of  the  small  percentage  of  increase,  due  to  a  compression  of  the 
dam  itself,  thereby  fixing  the  outlet  capacity  of  the  Atchafalaya.  The  former  tio- 
lent  caving  of  the  banks  of  tbe  Atchafalaya  has  oessed.  The  cross  section  of  the 
Atchafalaya,  in  the  vicinity  of  tbe  dams,  has  increased  only  in  so  far  as  such  increase 
was  necessary  to  carry  increased  flood  heights.  The  river  channel  has  regulated 
itself,  since  the  discharge  has  been  limited  by  the  dams.  This  regulation  has  mani- 
fested itself  to  a  marked  degren  in  the  cutting  off  of  the  sharp  and  irregular  points 
left  by  the  former  rapid  caving,  the  violent  eddies  (caused  by  the  tortuous  and  irreg- 
ular channel)  have  become  less  numerous,  less  extensive,  and  of  less  force, 

''The  depths  of  the  channel,  from  the  head  of  the  Atchafalaya  to  a  point  several 
miles  below  the  dams,  has  remained  practically  unchanged,  with  the  exception  of 
the  deep  points  immediately  below  each  of  the  dams,  as  before  mentioned. 

'*  These  greater  depths  below  each  of  the  dams  is  due  to  the  tumbling  action  of 
the  currents  pasnin^  over  the  dams. 

**  These  deep  holes  below  each  of  the  dams  have  caused  considerable  caving  on  the 
right  bank  below  Dam  No.  3,  and  has  since  the  completion  of  these  dams  necessitated 
the  moving  back  of  the  levee  at  that  point. 

''The  deep  hole  below  Dam  No.  1  is  less  pronounced  than  the  former,  but  has  been 
sufficient  to  cause  the  right  bank,  between  the  dams,  to  settle  generally  from  1  to  5 
feet,  and  extending  irregularly  from  shore  line  to  points  80  to  100  feet  above  shore 
line  at  low  water.  This  settlement  of  the  right  bank  did  immediately  after  the  high 
water  of  1897  affect  the  shore  portion  of  sills  of  both  dams  near  and  above  the  low- 
water  line  on  the  right  bank. 

**  As  a  remedy  for  this  trouble  I  would  recommend  that  the  sill  or  floor  mattress  be 
extended  on  the  lower  side  of  the  dams  to  a  point  that  will  reach  deep  water, 
thereby  preventing  greater  depth  at  these  points,  which  have  a  known  tendency  to 
scour. 

"This  extension  of  the  sill  or  apron  to  be  composed  of  two  mattresses,  150  by  400 
feet  each,  to  be  placed  in  the  channel,  adjoining  each  other,  extending  up  and  down 
stream,  the  upper  ends  abutting  the  original  sill  or  floor  mattress. 

**  One  shore  mattress  to  be  150  by  120  to  170  feet. 

"One  shore  mattress  to  be  150  by  130  to  140  feet. 

''These  two  latter  will  be  of  irregular  shape  and  are  to  fill  the  space  between  the 
two  channel  mattresses  and  the  shore  line. 

''This  will  give  a  total  of  162,000  square  feet  of  mattress,  at  7  cents  in  place, 
equal  to  $11,340. 

'*  For  Dam  No.  1 1  would  recommend  a  similar  treatment,  to  be  composed  of  two 
mattresses,  150  by  300  feet  each;  one  mattress  150  by  250  feet ;  one  mattress  150  by 
170  feet,  or  a  total  of  15^,000  square  feet,  at  7  cents  in  place,  equal  to  $10,710. 

'*Thns  the  total  for  the  two  dams  would  be  $22,050,  plus,  say,  $2,500  for  contin> 
gencies,  making  a  grand  total  of  $24,.551. 

''  There  is  less  urgency  in  the  matter  of  Dam  No.  1  than  in  that  of  No.  3,  and  should 
the  plant  be  moi;e  urgently  needed  elsewhere  durin«;  the  coming  season,  the  work 
below  Dam  No.  1  might  safely  stand  over  until  the  following  season. 

"As  to  the  advisability  of  another  dam  1  can  not  at  present  see  the  need. 

"If  an  additional  dam  were  built  it  would  have  to  be  about  1  iiiile  below  Dam  No. 
3  in  35  feet  of  water;  should  have  the  sill  extended  some  distance  below,  as  I  pro- 

?ose  for  Dams  Nos.  1  and  3,  and  would  be  more  expensive  than  the  protection  which 
propose  for  the  latter." 

BURVKYS,  GAUGBS,  AND  OBSKRVATIONS.   * 
NRW  ORLEANS  HARBOR. 

During  the  month  of  August,  1898, 1  made  a  survey  of  Algiers  Point.  During  the 
months  of  September-October.  1898, 1  was  engaged  on  a  survey  of  the  Third  district 
reach  of  New  Orleans  Harbor,  between  the  Northeastern  Railroad  wharf  and  Egania 
street.  This  survey  was  suspended  from  October,  1898,  to  March,  1899,  owing  to  tbe 
necessity  for  more  urgent  work  elsewhere.  In  March,  1899,  this  survey  was  resumed 
and  completed  in  the  month  of  April. 

During  April  and  May,  1899,  a  survey  was  made  of  Soutbport  and  the  vicinity  to 
such  an  extent  as  the  existing  high  stage  of  the  river  would  permit. 

Sunrey  of  Gouldsboro  Bend,  above  Algiers  Point,  is  now  in  progress,  but  is  being 
much  hampered  by  the  high  stage  of  the  river. 

OLD  RIVER. 

By  resolution  of  the  Mississippi  River  Commission  a  survey  was  mttde  of  Old 
River.     This  was  commenced  in  December,  1898,  and  completed  in  Msroh,  1899, 
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haying  been  serioosly  retarded  by  bad  weather  and  a  rising  stage  of  the  river.  This 
Burvey  is  very  complete  and  will  show  sections  not  oyer  SOO  feet  apart.  All  of  the 
maps  and  cross  sections  haye  not  yet  been  completed.  A  nnmber  of  the  cross  sec- 
tions have  been  compared  with  those  of  1894-95  and  show  a  general  increase  of  area 
below  the  35-foot  plane.  The  increased  area  is  had  by  an  increase  in  depth  and  a 
decrease  in  width  of  section,  the  greater  part  of  this  increase  having  been  within 
the  past  three  vears. 

The  action  of  the  water  entering  Old  River  from  the  Mississippi  has  caused  a  reces- 
sion of  the  bank  at  the  month  of  Old  River.  The  maximum  of  this  recession  is  900 
feet  since  1895,  the  greater  portion  having  occurred  since  1896. 

It  is  a  fact  wortuy  of  note  that  during  the  past  few  years  the  period  has  been 
prolonged  during  which  there  is  a  strong  current  through  Old  River  from  the  Mis* 
sissippi  to  the  Atchafalaya,  at  or  near  the  flood  height. 

The  practical  eflfect  of  this  prolongation  of  the  period  during  which  Old  River  is 
subjected  to  this  scouring  action  has  been  the  general  increase  of  the  Old  River 
section  below  the  d5-foot  stage.  In  time  and  with  several  successive  years  present- 
ing this  favorable  condition  to  scouring,  it  is  possible  that  Old  River  might  enlarge 
to  such  an  extent  as  to  become  a  source  of  anxiety.  The  high- water  width  of  Old 
River  is  practically  equal  to  that  of  the  Mississippi  and  can  discharge  more  water 
than  the  Atohafalaya,  but  the  wide  high  banks  are  annually  being  built  higher  by 
deposit.  When  these  banks  have  been  built  to  such  an  height  as  to  restrict  its  high- 
water  area  to  something  near  that  of  the  Atchafalaya  then  the  present  channel  of 
Old  River  will  be  rapidly  enlarged. 

I  am  therefore  of  the  opinion  that  the  ultimate  serious  enlargement  of  Old  River 
will  not  be  within  several  years.  There  is  no  advantage  in  allowing  the  present 
channel  of  Old  River  to  become  greatly  enlarged  in  excess  of  the  requirements  of 
low- water  navigation.    Tliis  should  be  prevented  at  the  proper  time  by  a  sill. 

The  recession  of  the  right  bank  for  a  distance  above  and  below  the  mouth  of  Old 
River  has  been  very  marked  during  the  past  two  years. 

MI8GELLANROU8. 

On  April  1 1  went  to  Dubuque,  Iowa,  to  inspect  the  new  towboat  Oen.  John  Netcian, 
which  had  been  reported  ready  for  delivery.  I  found  the  boat  still  incomplete  in  a 
number  of  details,  besides  being  completely  icebound.  On  April  11  the  boat  left 
Dnbuque  for  New  Orleans,  a  number  of  small  matters  having  been  placed  in  satis- 
factory condition  after  ray  arrival  inDubuque,  theother  details  to  be  made  satisfactory 
on  the  trip  down  the  river  or  upon  arrivoi  at  New  Orleans. 

Much  delay  was  experienced  on  the  way  down,  owing  to  blocks  of  wood,  small 
steel  chips,  and  scale  being  left  inside  of  cylinders  and  other  parts  of  the  machinery, 
and  to  trouble  with  inadequate  or  uncertain  feed  to  the  circulating  pumps.  The 
boat  arrived  at  New  Orleans  on  April  24. 

The  first  speed  trial  was  made  on  May  4,  when  the  boat  developed  an  average 
speed  of  13.3  miles  per  hour  downstream  and  back.  Pursuant  to  your  instructions, 
I  have  been  employed  during  the  latter  part  of  May  in  making  certain  expjerimentB 
to  solve  the  problem  of  finding  a  substitute  for  rock,  to  be  used  in  sinking  mat- 
tresses for  bank-protection  work  on  the  river.  My  experience  leads  me  to  believe 
that  a  substitute  can  be  had  in  the  shape  of  a  concrete,  made  of  river  sand  and 
grav^  for  about  60  cents  per  ton  less  than  the  prices  you  have  been  paying  for  rock. 

My  experiments  have  Just  about  been  completed  and  I  am  not  in  a  position  to  give 
details  at  this  time. 

Very  respectftilly,  your  obedient  servant^ 

A.  P.  WOOLLBT,  Jr., 

A»si$tamt  Enginmr. 

Mi^.  Gbo.  MoC.  Dbrbt, 

Corp§  of  Engineen,  U.  8,  A. 


Appendix  4  H. 

BEPORT  OF  MR.  W.  J.  HARDBK,  ASfllSTAMT  KNOINSBR,  IN  LOCAL  OHARGB  OF  THS  LOWRR 
TKSBAS,  ATCHAFALAYA,  LAFOURCHS,  IIARATARLA,  PONTCHARTRAIN,  AKD  LAKX 
BORGNB  UBTBE  DISTRICTS. 

Nbw  Orleans,  La*,  May  i,  1899, 
Sib:  I  have  the  honor  to  submit  the  following  report  on  levee  work  in  the  Lower 
Tensas,  Atchafalaya,  Lafourche,  Pontchartrain,  Barataria,  and  Lake  Borgne  Levee 
dirtriots,  for  the  period  extending  fh>m  May  1, 1898,  to  April  80, 1899. 

OBNBBAL  MBTHODS. 

i.  CofisfnieMoii.— As  soon  as  the  high  water  of  1898  had  subsided  work  was  promptly 
resumed  at  all  levees  where  operations  had  been  suspended. 
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The  first  of  the  levee  work  to  be  done  under  the  1899  allotments  was  placed  under 
contract  about  the  middle  of  Jnne;  the  balance  was  pnt  nnder  contract  from  time  to 
time  thereafter  until  the  available  money  was  all  placed. 

Daring  the  latter  part  of  September  yellow  fever  made  its  appearance  in  New 
Orleans  and  several  neigrhboring  towns.  Quarantines  were  immediately  established 
and  maintained  from  six  weeks  to  two  months,  depending  on  the  locality.  The 
lines,  however,  were  not  so  tightly  drawn  as  during  the  preceding  vear,  when  yellow 
fever  prevailed,  yet  the  existence  of  quarantine  materially  affectoo  progress  of  levee 
work,  both  as  to  levees  constrncting  and  the  commencement  of  contracts  which  had 
just  been  awarded.  During' the  first  seven  months  of  the  year  frequent  and  heavy 
rains  were  experienced,  in  fact  the  weather  was  nnprecedentedly  unfavorable  for 
levee  building,  and  to  this  cause  must  be  charged  the  very  small  amount  of  work 
done  during  the  past  year,  as  compared  with  previous  years,  and  the  large  number 
of  delinquent  contracts. 

During  the  month  of  March  the  river  commenced  to  rise  rapidly  and  shortly  over- 
flowed its  banks,  causing  a  general  suspension  of  levee  work;  at  the  date  of  this 
report  the  foreshores  are  still  submerged,  and  it  has  not  been  possible  to  resume 
operations.    A  large  amount  of  work  remains  to  be  done  to  finish  existing  contracts. 

Tabulated  statements  for  each  district  are  herewith  submitted,  furnishing  detailed 
information  for  completed  levees,  partially  completed  levees,  and  levees  under  eon- 
tract  but  not  yet  commenced. 

B,  Comparatire  eondition. — Since  the  flood  of  1897  the  levee  line  of  the  several 
districts  has  been  vastly  improved,  both  as  to   grade  and  cross  section,  by  the 
expenditure  of  large  sums  of  money  on  the  part  of  the  United  States,  the  State  of 
Louisiana,  and  tbe  local  levee  boards.    The  tabulated  statement  below  will  show, 
with  reference  to  the  flood  plane  of  1897,  what  the  condition  of  the  levee  line  of  each 
dibtrict  will  be  when  existing- contracts  shaU  have  been  completed.    It  is  believed 
that  the  funds  which  the  several  authorities  propose  to  expend  during  the  fiscal 
year  ending  June  30,  1900,  will  eliminate  all  the  extreme  low  lengths  noted  in  tbe 
statement,  except  in  the  Lower  Tensas  district;  in  that  district  caving  bank  has 
rendered  the  construction  of  several  large  new  levees  necessary,  and  those  netr 
levees  will  about  exhaust  the  available  funds  and  leave  little  money,  if  any,  to  be 
applied  to  the  enlargement  of  existing  low  lines. 

Condition  of  the  levee  line  of  each  dietriot  when  existing  contracts  shM  have  been  completed. 


Levee  diatrlcts. 

Height  above  1887  water. 

Lower 
TeDHaa. 

Atohafih 
laya. 

La- 
fourche. 

Pontohar- 
train. 

Bara- 

taria. 

Lake 
Borgne. 

Leaathan  1  foot 

MUes, 
13 

22.60 
20 
70.61 

JTOm. 
7.29 
18.19 
25.58 

77.12 

Jfilet. 

JTOm. 
21.50 
60 
29 
25.16 

MiU9. 

8.60 

23.09 

24.66 

14.05 

MUet. 
1 

From  I  to  2  feet 

9.30 
21.76 
51 

15 

From  2  to  8  feet 

15 

Mor«that3feet 

16.06 

Total 

126.11 

128.18 

82.06 

125.66 

70.39 

47  96 

The  United  States  Lake  Borgne  Levee  district  extends  from  New  Orleans  to  the 
Gulf  of  Mexico.  Below  Bohemia  (1015  L.)  there  is  nothing  like  a  definite  levee  sys- 
tem, and  the  United  states  has  confined  ^e  expenditure  of  levee  allotments  to  the 
State  Lake  Borgne  Levee  district. 

S.  Construction  by  dredge, — An  important  departure  in  levee  building,  bearing  largely 
on  the  future  cost  of  work,  has  been  made  during  the  past  year  by  the  employment 
of  steam  dredges,  instead  of  the  customary  means,  to  do  the  work.  Many  mistakes 
were  made  in  the  management  of  the  dredges  and  the  handling  of  the  work,  but  the 
errors  were  gradually  eliminated,  and  at  this  writing  two  of  the  machines  are  work- 
ing at  a  profit.  A  large  amount  of  the  unprofitable  work  done  was  due  to  the  Inex- 
perience of  the  contractors  and  to  the  fact  that  the  dredges  were  not  suitable  to  the 
task  in  every  particular.  From  the  experience  gained  I  am  confident  that  a  machiue, 
built  upon  modified  lines  to  meet  the  i^sual  couditions  surrounding  levee  work,  is 
entirely  practicable;  that  such  machines  can  be  built  at  moderate  cost  and  can  he 
operated  successfully,  and  that  they  will  reduce  the  cost  of  levee  work  at  least  one- 
half.  Much  confidence  is  entertained  on  this  point,  because  what  is  termed  *^  bad 
work''  (work  which  is  least  favorable  for  construction  by  customary  means— wheel- 
barrows or  teams)  can  be  most  profitably  done  by  dredge,  the  local  conditions  being 
favorable  for  machine  work.  It  does  not  appear  certain  that  a  machine  is  just  now 
in  sight  which  can  universally  compete  with  teams,  but  further  experience  and  time 
will  most  probably  develop  one  that  can.  The  contemplated  macnine,  however,  is 
estimated  to  be  capable  of  successfully  oonoipetiug  for  and  commanding  75  per  cent 
or  more  of  the  levee  work  annoally  done.    Three  dredges  in  all  have  been  employed; 
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tbeir  experience  will  be  found  in  detail  in  the  report  of  the  district  where  each  was 
enffaeed.  Several  dred;;eB  have  been  employed  during  the  year  on  State  levee  work, 
and  their  experience  has  also  been  considered  in  estimating  the  practicability  of  a 
snoeessful  levee  machine. 

4,  Muck  or  ha%e  ditoAM.— The  practice  of  onttinga  mnok  or  base  ditch  has  been  con- 
tinued at  places  where  the  existing  embankment  was  known  to  be  leaky.  Leaks  are 
usually  due  to  holes  or  cavities  made  through  or  under  the  embankment  bv  burrow- 
ing animals  or  partly  decayed  logs  or  other  vegetation  not  removed  from  the  surface 
of  the  ground,  or  Just  beneath  it,  or  surreptitiously  Introduced  into  the  body  of  the 
levee  at  the  time  of  its  construction. 

6,  Bepain, — During  the  summer  and  early  fall  months  the  levee  lines  were  repaired 
and  put  in  good  condition.  Kepairs  consisted  of  cutting  and  removing  weeds  or 
other  objectionable  vegetation  and  drift  logs,  restoring  rain  and  wave  wash,  resod- 
ding  where  gras^  had  failed  to  grow,  and  draining  borrow  pits. 

6.  Supervision, — I  was  commissioned  captain,  Third  U.  S.  vohmteer  Engineers,  and 
served  from  August  1,  1898,  to  January  2,  1899.  During  my  absence  MaJ.  William 
Starling  occupied  my  i>oeition  as  assistant  engineer,  exercising  general  supervision 
of  all  the  United  States  levee  work  in  the  several  levee  districts  in  the  fourth  dis- 
trict, improving  Mississippi  River.  After  my  return,  and  until  he  retired  on  April 
10,  Maior  Starling  had  general  supervision  of  the  Lower  Tensas  district  only. 

Mr.  L.  £.  Lion  has  had  local  charge  of  the  Lower  Tensas  district;  Mr.  W.  E.  Knob- 
loch  has  had  local  charge  of  the  Atchafalaya  district;  Mr.  J.  W.  Monget  has  bad  local 
charge  of  the  Lafourche  and  Pontchartrain  districts ;  Mr.  John  Klorer  has  had  local 
charge  of  the  Barataria  and  Lake  Borgne  districts. 

These  men  re))re8ent  tbis  office  in  the  management  of  protection  work  during  hif^h 
water.  Tbroitgbout  the  year  they  see  that  the  levee  line  is  kept  in  thorough  repair, 
draining  borrow  pits  and  replacing  wave  wash  after  each  high  water,  and  keeping 
weeds  cut  down  at  all  seasons;  they  make  all  surveys  necessary  for  proposed  work; 
they  supervise  the  work  of  contractors  and  inspectors;  do  all  instrumental  worlE 
necessary  to  the  proper  execution  of  contracts,  and  certify  to  their  satinfactory  com- 

Sletion ;  they  make  recommendations  as  to  the  efficiency  of  the  levee  line  of  their 
iHtrict  which  intimate  contact  with  it  brings  to  mind;  they  are  required  to  care- 
fnlly  inspect  every  foot  of  their  line  once  a  month,  and  oftener  if  practicable.  In 
addition  to  such  npocial  reports  as  circumstances  from  time  to  time  demand,  they 
are  rcqnired  to  submit  monthly  reports  specifying  the  extent  and  dates  of  their 
inspei  tions,  what  surveys  or  special  examinations  have  been  made,  the  general 
condition  of  the  levee  line,  character  and  progress  of  repair  work,  the  date  of  com- 
mencement and  completion  of  contracts  under  way,  and  the  percentage  of  embank- 
ment in  place  at  each. 

An  inspector  was  stationed  at  each  levee  during  its  construction.  It  was  his  duty 
to  be  present  during  working  honrs,  see  that  the  specifications  were  complied  with, 
keep  a  daily  record  of  force  and  operations,  and  submit  weekly  reports  of  same. 
The  inspectors  were  paid  $75  and  $90  per  month. 

7.  Preservation  of  works. — ^Nothin;i^  further  than  was  stated  in  my  last  annual  report 
has  been  done  toward  constructing  warehouses  for  storage  of  high-water  protection 
materials  at  intervals  of  5  miles  on  the  levee  line,  under  your  project  of  July  9, 
1897,  approved  July  21,  1897.  It  is  proposed,  however,  to  promptly  proceed  with 
this  work;  to  complete,  if  possible,  at  least  all  of  the  earthen  foundations  by  next 
spring,  and  thereby  establish  distributing  points  for  hi^h  water  protection  mate- 
rials, and  obviate  the  necessity  for  barge  service,  as  practiced  in  the  past. 

8.  High-water  protection. — During  April  the  river  reached  a  stage  of  47.3  feet  at 
Vicksbiirg,  43.3  feet  at  Red  Hiver  l^anding,  36.7  feet  at  Bayou  Sara,  23  feet  at  Col- 
lege Point,  16  feet  at  Currolton,  and  7  feet  at  Fort  Jackson.  A  few  years  ago.  on 
account  of  the  inferior  condition  of  the  levee  line  at  that  time,  the  sta^e  reacliod 
would  have  constituted  quite  a  good-sized  flood,  and  of  sufficient  proportions  to  ren- 
der considerable  protection  work  necessary,  but  owing  to  the  present  vastly  improved 
condition  of  the  levee  line  no  protection  work  has  been  neceMsary  thiH  spring. 

About  April  1  the  condition  of  the  upper  river  was  favorable  for  an  extreme  flood,  but 
fortunately  none  materialized.  As  the  river  was  still  rising  at  Cairo,  audits  ultimate 
height  uncertain,  precantionary  steps  were  taken  in  the  Lower  Tensas  district  against 
accident  to  the  levee  line,  against  which  there  was  considerable  water. 

The  district  was  divided  into  four  beats,  and  each  beat  daily  patrolled  by  an 
inspector,  for  the  purpose  of  keeping  the  line  under  close  observation.  These  men 
were  recalled  about  April  20,  when  it  was  seen  that  no  need  for  farther  apprehension 
existed. 

LOWBR  TENSAS  DISTRICT. 

Work  was  continued  on  new  L'Argent  Levee  (664  R.),  and  it  was  entirely  oompleted 
in  November. 

Work  was  resumed  at  Delhi  (680  R.),  Rifle  Point  (689  R.),£8peran2a  (715  R.),  and 
Ashlev  to  Fairview  (725  R.)  levees  as  soon  as  the  stage  of  water  in  the  river  per- 
mitted.   BelM  and  Espenmsa  levees  were  oompleted  in  Avgost. 
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Afber  completinp:  one  of  the  two  remaining  sections  of  Rifle  Point  Levee  the  con- 
tractoFR  moved  their  force  from  the  work,  and  after  repeated  ineffectnal  efforts  to 
have  them  resume  work  the  contract  was  annulled.  The  contractor  for  Ashley  to 
Fairview  levee  had  only  a  small  force  at  work  and  did  not  sacceed  in  completing  his 
contract  by  January  21,  when  the  river  overtopped  its  banks  and  forced  him  to  8ii»- 
pend  work. 

Under  the  1899  allotment  contracts  were  made  for  the  enlargement  of  the  levee  at 
the  following  localities,  aggregating  50,2^2  linear  feet  and  embracing  445,911  cable 
yards  of  earthwork : 

Panola  (646  R.),  Ditckpond  (648  R.),  Stockbridge  (660  R.),  Waterproof  (663  R.), 
Aqna«co  (679  K.),  Esperanza  (711  R.),  and  for  building  a  new  levee  at  Ashley 
(724  R.)  13,346  linear  feet  long  and  containing  224,400  cubic  yards  of  earthwork. 

Dnring  August  nn  unusual  rate  of  caving  took  place  at  Kempe  (657  R.)  and  soon 
breached  the  existing  levee.  A  line  of  new  levee,  3,147  linear  feet  long  and  embracing 
150,000  cubic  yards  of  earthwork,  was  staked  out,  advertised,  and  awarded  to  Hel- 
gadon  Brothers,  who  promptly  commenced  work.  Quarantines  at  first,  and  later  on 
bad  weather,  retarded  progress,  so  that  the  levee  instead  of  being  completed  by  con- 
tract date,  December  31, 1898,  was  not  finished  until  March,  21,  1899.  In  the  mean- 
time the  abnormal  caving  of  bank  continued  and  threatened  to  destroy  the  old  levee 
at  the  point  where  it  was  proposed  to  join  on  with  the  lower  end  of  the  new  line.  An 
extension  1^982  feet  long,  to  contain  8d,000  cubic  yards  of  earthwork,  was  staked  oat 
and  advertised.  Only  one  proposal  was  received,  which  was  considered  excessively 
high,  and  it  was  rejected.  The  season  was  so  far  advanced  that  it  was  deemed  inad- 
visable t4}  lose  any  more  time  in  advertising.  An  unsuccessful  attempt  was  made  to 
secure  the  necessary  force  by  open  market  agreement  at  25  cents  per  cubic  yard. 

All  the  teams  which  conld  be  secnred,  numbering  178,  were  secured  and  employed 
at  a  per  diem  rate.  In  addition,  a  day  foroe  of  about  150  wheelbarrows,  supple- 
mented by  200  convicts  with  wheelbarrows,  was  employed.  The  ground  appn  which 
the  levee  was  building  was  low,  with  but  very  poor  natural  drainage.  The  river 
soon  reached  a  stage  which  prevented  draining  the  borrow  pits  into  it;  artificial 
drainage  had  to  be  effected,  and  a  pumping  station  was  established.  The  weather 
throughout  January  and  February  was  nnprecedentedly  bad;  one  rain  alone  amounted 
to  S^  inches  (reported  by.Vicksbnrg  station  of  the  Weather  Bureau),  and  flooded  the 
borrow  pits  and  space  between  the  protection  levees  so  deep  as  to  entirely  submerge 
the  pump,  which  had  to  be  raised  at  considerable  expense  and  loss  of  time.  In  the 
meantime  the  rising  river  made  it  necessary  to  push  the  work,  and  to  keep  the  forces 
employed  earth  was  moved  from  600  to  1,000  feet.  The  levee  sloughed  and  sunk  at 
a  number  of  places,  amounting  in  all  to  a  length  of  about  1,000  feet. 

When  the  river  reached  a  stage  which  drove  the  working  forces  from  the  river  to 
the  land  side  of  the  levee,  all  of  the  line,  except  the  sloughing  lengths,  was  practi- 
cally completed.  The  sloughing  lengths  were  several  times  brought  to  the  required 
cross  section,  but  could  not  be  maintained.  They  were  easily  kept  well  above  the 
river  surface.  Work  was  continued  on  them  until  April  19,  about  which  time  the 
river  came  to  a  stand;  as  all  danger  was  then  over,  and  as  the  work  being  done  was 
very  costly,  all  work  was  diHcontinued. 

The  following  remarks,  relative  to  the  sloughing  and  sinking  at  Kempe,  are 
quoted  from  a  report  by  Mr.  Lion : 

''Immediately  after  the  heavy  rain  (6i  inches  above  referred  to),  the  embankment 
began  to  show  signs  of  sinking  and  sloughing.  The  embankment  would  first  bulge 
out  or  swell  on  the  slope,  as  shown  by  the  dotted  lines  in  the  following  diagram: 


"In  a  few  days  half  of  the  crown  would  break  off  and  part  of  the  slope  would  slip 
outside  of  the  base,  assuming  the  shape  shown  in  the  following  diagram  by  the 
dotted  lines : 


''As  the  material  was  replaced  in  the  sloughs  the  portion  of  the  self-made  slope 
marked  D  would  rise.  In  one  instance  this  process  of  sinking  at  the  crown  and  ris- 
ing on  the  slope  continued  until  the  portion  D  was  within  3. 5  feet  of  net  grade. 
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"An  insecure  foondation  isnndoabtedly  the  cause  of  this  sinking,  for  the  material 
need  in  bnildinff  the  stations  which  have  snnk  did  not  differ  from  that  used  in  other 
portions  of  the  line.  The  rising  of  a  portion  of  the  embankment  as  the  crown  sub- 
sided lends  weight  to  this  theory.  The  weight  of  the  embankment  pressed  the 
fonndation  down,  and  the  foundation  beinp^  in  a  plastic  condition  was  thus  forced 
np  elsewhere,  raising  a  part  of  the  slope  with  it  nntil  equilibrium  was  established. 
Whenever  this  equilibrium  was  disturbed  by  placing  more  materia]  in  the  depres* 
sion,  the  material  on  the  slope  rose  proportionately.  Borings  show  that  layers  of 
blue  clay  and  sand  underlie  tne  upper  strata  of  buckshot." 

ConHtruction  of  a  new  levee  by  the  local  levee  board  at  Claggett  (644  R.),  occa- 
sioned the  abandonment  of  2,101  linear  feet  of  embankment,  containing,  approxi- 
mately, 19,917  cubic  yards  of  earthwork :  a  new  levee  was  built  by  the  United  States 
at  L' Argent,  which  occasioned  the  abandonment  of  11,004  linear  feet  of  embankment, 
containing,  approximately,  103,437  cubic  yards  of  earthwork. 

Of  the  666,851  linear  feet,  or  126.11  miles,  of  effective  levee  on  April  30, 1899,  there 
are  485,145  linear  feet,  or  91.88  miles,  bnilt  wholly  or  in  part  and  paid  for  by  the 
United  States. 

The  Mississippi  River  Commission  included  Davis  Island,  Mississippi,  in  the  Lower 
Tensas  district,  and  allotted  $3,000  to  be  expended  on  the  levee  line  of  the  island. 
A  complete  instrumental  survey  was  made  during  February  for  the  purpose  of 
determining  the  exact  condition  of  the  existing  line  and  to  secure  information  to  guide 
the  most  advisable  expenditure  of  this  as  weU  as  future  allotments. 

A  provisional  grade,  equal  to  52  feet  on  the  Yicksburg  gauge  was  adopted,  and 
a  contract  made  for  the  enlargement  of  10,310  linear  feet  of  levee,  to  contain  22,383 
cubic  yards  of  earthwork.  At  the  date  of  this  report  the  work  is  97.5  per  cent  com- 
pleted ;  operations  were  suspended  on  March  81,  on  account  of  high  water,  and 
have  not  yet  been  resumed. 

The  local  levee  board,  styled  ''Palmyra  Levee  Board,''  is  doing  an  equal  amount 
of  work* 

ATCHAFALATA  LEVEB  DISTRICT. 

As  soon  aa  the  stage  of  the  river  permitted,  work  was  resumed  at  Racconrci  to 
Longwood  (785  R.),  lleta  (786  R.),  New  Texas  (786  R.),  Poche  to  Morganza  (787  R.), 
Morrison  (797  R.),  Point  Coupee  (798  R.).  St.  Claude  (805  R.),  Nina  (806  R.),  Highland 
(815  R.),  Belle  Vale  (826  R.),  Viola  (828  R.),  and  sections  427  to  430  (870  R.) ;  work  was 
started  in  June,  and  all  of  the  worK,  except  Nina,  was  completed  by  December  15. 

During  September  contracts  were  made  under  the  1899  allotment  for  741  linear 
feet  of  new  levee  at  Antonio  (836  R.),  embracing  14,203.01  cubic  yards  of  earthwork, 
and  for  19,427  linear  feet  of  enlargement,  embracing  169,312.09  cubic  yards  of  earth- 
work, at  Beaulien  to  Antonio  (836  R.),  Missouri  (840  R.),  and  Australia  (846  R.). 

Quarantine  prevented  the  commencement  of  these  works  on  contract  time;  about 
thirty  days'  time  wae  lost,  and  at  this  date  none  of  the  contracts  are  completed, 
work  having  been  interrupted  by  high  stage  of  river  during  March  and  April. 

A  base  ditch,  10  feet  wide  at  top,  5  feet  wide  at  bottom,  6  feet  deep,  and  200  feet 
long,  was  duff  at  Nina  (806  R.)  levee;  a  similar  ditch,  of  same  top  and  bottom  dimen- 
sions, 5  feet  deep  and  1(X)  feet  long,  was  dug  at  Beauiieu  t-o  Antonio  (836  R.)  levee; 
these  ditches  were  cut  Just  at  the  river  toe  of  the  slope  of  the  old  embankment. 

Wave-wash  was  restored  and  the  embankment  reSodded  from  Stations  2271  to  2373, 
and  the  holes  at  the  toe  of  the  slope  of  the  levee  were  filled  at  Stations  3044  and 
3109,  by  a  day  force  under  the  direction  of  one  of  our  inspectors,  all  at  a  cost  of 
$2,977.74.  Informal  contracts  were  made  for  removing  logs,  weeds,  and  other  coarse 
vegetation  from  the  levee,  from  Station  0  to  Station  3262.  The  line  was  divided 
into  sections  of  about  5  miles  in  length,  and  an  informal  contract  made  for  each  sec- 
tion. Mr.  Knobloch  reports  that,  in  his  opinion,  this  method  of  doing  the  work  is 
twice  aa  costly  as  the  method  previously  practiced  of  doing  the  work  by  day  force. 

Caving  banlc  rendered  a  new  levee  necessary  late  in  the  season  at  Robertson  (854  R. ) ; 
the  new  line  is  1,186  linear  feet  long  and  contains  36,732.70  cubic  yards  of  earthwork, 
and  waa  built  by  the  United  States;  it  was  advertised  in  December,  commenced 
January  9,  and  completed  April  12. 

To  provide  for  a  threatened  breach  of  the  existing  line,  the  district  levee  board 
bnilt  a  new  levee  at  Rose  Hill  (816  R.)  4,160  linear  feet  long,  and  containing  163,209 
cubic  yards  of  earthwork,  and  a  new  levee  at  Allendale  (825  R.},  2,950  linear  feet 
long,  and  containing  140,000  yards  of  earthwork. 
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Constraotion  of  the  new  levees  above  mentioned  oftOBed  the  abandonment  of  old 
levee  at  each  locality  as  follows: 


- 

Lineu 
fiset. 

Cable 

TMdaaf 

earth. 

work. 

KoseHill 

3.986 
1,560 

74,000 
88,006 

A11mfdAl« ,, 

Antonio 

8.800 

fiobertoon 

88,600 

Total : 

8.110 

210,606 

Of  the  676,784  linear  feet,  or  128.18  miles,  of  effective  levee  on  April  30, 1899,  there 
are  452,286  linear  feet,  or  86.66  miles,  bailt  wholly  or  in  part  and  paid  for  by  the  United 
States. 

To  induce  the  introduction  of  mechanical  devices  for  levee  constraotion,  a  very 
informal  contract  was  made  with  the  Dilworth-Sondder  Dredging  Company  to  enlarge 
Section  14  of  Barroza  levee  for  14  cents  per  cubic  yard.  Barroza  is  not  only  a  very  large 
levee,  but  the  available  building  material  is  bad  and  the  drainage  poor,  making 
unfavorable  and  undesirable  work  for  contractors  employing  the  usual  building 
forces  of  teams  or  wheelbarrows.  The  line  was  divided  into  fourteen  sections  and 
advertised  twice,  and  the  lowest  bid  received  for  Section  14,  at  the  first  opening  of 
bids,  was  24  cents  per  cubic  yard,  and  24.45  cents  per  cubic  yard  at  the  second  open- 
ing of  bids. 

The  standard  cross  section  in  use  is  8-foot  crown,  with  side  slopes  of  3  on  1.  As 
there  was  some  doubt  as  to  whether  the  wet  material  could  be  made  to  stand  on  a 
3  to  1  slope,  the  contract  provided  that  7  cents  per  cubic  yard  would  be  paid  for  all 
material  placed  in  excess  of  that  slope  up  to  toe  limit  of  a  4  to  1  slope.  The  ood- 
tract  also  gave  to  the  dredging  company  an  option  to  build  the  remaining:  thirteen 
sections  on  the  same  terms,  if  by  July  15  they  had  demonstrated  the  capacity  of  the 
dredge  to  do  the  work. 

The  dredge  commenced  work  on  Section  14  June  10,  at  which  time  the  river 
was  out  of  its  banks  at  that  point  and  covered  the  berme  to  a  sufficient  depth  to  float 
the  dredge. 

The  dredge  is  80  feet  long,  40  feet  wide,  and  draws  about  30  inches;  it  is  fitted 
with  first  class  machinery ;  the  boom  is  65  feet  long,  and  has  a  fixed  base  on  a  rotary 
table,  which  swings  around  a  full  circle.    A  2-cubic  yard  Hayard  bucket  is  used. 

The  work  is  river  side  enlargement,  and  the  average  base  width  of  the  levee  when 
completed  is  82  feet;  the  maximum  reach  of  the  dredge  is  only  45  feet.  It  is,  there- 
fore, manifest  that  at  least  one-half  or  more  of  the  material  must  be  handled  twice. 
Instead  of  putting  up  a  conveyor  at  once  the  contractors  thought,  as  the  stage  of 
water  was  favorable,  they  would  dig  into  the  proposed  base  and  place  the  material 
to  the  extreme  lan<l  part  of  the  cross  section,  and  then  move  the  dredge  further 
toward  the  river,  Hll  up  the  excavation  and  build  it  on  up  to  the  required  crcxs»> 
section  lines.  This  proved  a  serious  and  expensive  error.  Only  a  very  limited 
amount  of  material  was  thus  pyramided  on  the  side  of  the  levee  when  it  commenced 
to  slough  and  slid  back  into  the  pit;  nor  could  the  dredge,  on  account  of  sloughing, 
even  succ  ed  in  reHlling  the  pit  cut  in  the  proposed  base  to  its  original  dimensions. 

Section  14  is  only  7^  feet  long,  and  the  dredge  worked  backward  and  forward 
over  the  section  a  number  of  times,  making  ineft'ectnal  efforts  to  get  the  material  to 
stand.  Our  inspector  at  the  levee  expresses  the  opinion  that  from  three  to  four 
times  the  cubic  yards  originally  designed  for  section  14  were  handled  in  this  manner, 
resulting  in  a  net  placement  of  only  about  25  per  cent. 

The  contractors  then  applied  for  an  extension  of  the  limit  of  their  original  abso- 
lute contract,  which  was  granted,  and  notes  were  furnished  them  for  sections  13, 12, 
and  a  small  part  of  11,  aggregating  2,872  linear  feet. 

A  conveyor  was  built  and  put  in  position.  The  method  of  work  consisted  of  the 
dredge  working  altogether  outside  of  the  final  cross  section  and  pyramiding  mate- 
rial from  one  end  of  the  line  to  the  other  as  high  on  the  slope  of  the  old  levee  as  it 
would  stand  without  sloughing.  On  the  second  trip  over  the  line  the  pyramided 
material  had  dried  out,  and  it  was  picked  up  by  the  dredge  and  moved  on  the  con- 
veyor to  the  farther  side  of  the  cross  section  as  required.  The  pyramid  out  away 
was  again  built  np,  allowed  to  dry  out,  and  then  moved  landward  by  the  conveyor. 
This  system  was  repeated  until  all  the  material  required  beyond  the  reach  of  the 
boom  was  in  place.  Then  the  dredge  proceeded  to  put  in  the  remaining  lower  pari 
of  the  cross  section  by  direct  delivery. 
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The  oonveyor  was  m  heayy  wooden  tmsR  strnctnre.  olamsily  pnt  together,  on  which 
ft  aelf-tripping  car  traveled,  worked  by  wire  cable  from  the  dredge.  The  far  end  of 
the  conveyor  traveled  on  an  iron  rail  track ;  the  end  nearest  the  dredge  rested  on 
the  soft  material  and  was  picked  up  bodily  by  the  bucket  of  the  dredge  and  moved 
6  feet  or  more  at  a  time,  as  was  required.  The  soft  material  would  not  permit  the 
nse  of  a  portable  track  for  this  end  of  the  conveyor  to  travel  upon.  Owing  to  the 
nuHtable  base  of  the  conveyor  in  the  soft  material,  it  frequently  tipped  over  and 
suffered  ii^ory;  much  time  was  lost,  not  only  in  righting  the  conveyor  when  it  had 
turned  over,  but  in  making  repairs  to  it  to  cover  the  damage  incidentally  sustained. 
In  the  meantime  the  dredge  was  idle. 

A  light  steel  truss  conveyor,  with  one  end  resting  on  a  track  on  the  levee  and  the 
other  resting  on  a  barge  or  the  dredge  boat  itseli,  in  lieu  of  the  one  used,  would 
have  been  an  immense  improvement  and  saved  much  time  and  money. 

The  contractors  provided  themselves  with  a  small  pump,  to  be  used  in  pumping 
water  from  the  river  into  the  pit,  to  keep  the  dredge  afloat  when  the  nver  was 
within  its  banks,  but  it  never  oecame  necessary  to  do  any  pumping.  When  the 
river  receded  last  June  a  large  amount  of  water  was  left  between  the  base  of  the 
levee  and  the  comparatively  higher  edge  of  river  bank;  this  supply  was  supple- 
mented by  rainfall  throughout  the  year  and  proved  adequate  to  keep  the  dredge 
afloat. 

At  this  writing  sections  11, 12,  and  13  have  been  satisfactorily  completed  |  the  bulk 
of  material  is  in  place  on  section  14,  but  some  trouble  is  being  experienced  m  getting 
the  extreme  lower  part  of  the  slope  in  place  on  account  of  sloughing,  due  to  the 
large  amount  of  water  (the  river  is  well  out  of  its  banks)  a«<:ain8t  the  levee. 

In  spite  of  the  fact  that  the  dredge  has  been  at  Barroza  for  nearly  a  year,  the  low 

{»rice  received  for  the  work,  and  the  many  expensive  errors  that  were  made,  and  the 
OSS  of  time  from  breakdowns  which  occurred,  it  is  believed  that  the  contractors 
have  lost  no  cash;  they  have  about  broken  even  on  money,  but  are  out  their  time, 
wear  and  tear  on  plant,  and  interest  on  money  invested. 

LAFOURCHK  LKYKK  DISTRICT. 

As  soon  as  the  stage  of  the  river  permitted,  work  was  resumed  at  Waguespack 
r906  R.)  levee,  and  it  was  shortly  afterwards  completed.  Carey  Brothers  had  a  small 
force  to  do  the  large  amount  of  work  under  contract  to  them,  and  as  a  result  they 
have  finished  but  a  small  part  of  section  1  of  Alliance  (920  R.)  levee,  and  have  done 
nothing  at  all  at  Jamestown  (898  R.),  Bay  Tree  (906  R.),  and  Willow  Grove  (916  R.). 

During  October  contracts  were  made  under  the  1899  allotment  for  the  enlargement 
of  34,622  linear  feet  of  levee,  embracing  223,981.74  cubic  yards  of  earthwork  at 
Hymelia  to  Killona  (930  R.),  Pelican  to  Flagtown  (936  R.)»  Lonestar  (942  R.),  Lonisa 
(943  R.).  and  Coopersville  (944  R.). 

Hymelia  to  Killona  and  Lonestar  have  not  been  commenced.  They  were  awarded 
to  the  same  contractor  who  has  Pelican  to  Flagtown,  and  he  has  had  his  entire  force 
employed  there. 

Louisa  and  Coopersville  levees  are  well  advanced.  Work  was  interrupted  by  high 
water  in  January,  and  the  river  has  not  receded  sufficiently  to  permit  a  resumption 
of  work. 

The  United  States  expended  no  money  for  repairs  in  this  district.  All  work  of 
that  character  was  done  by  the  local  levee  board. 

A  new  levee  2,575  feet  long  and  containing  75,131  cubic  yards  of  earthwork  was 
built  by  the  local  levee  board  at  Ash  ton  (839  R.),  to  provide  for  a  threatened  breach 
of  the  old  levee.  This  new  levee  occasioned  the  abandonment  of  2,616  linear  feet  of 
old  levee,  containing  75,131  cubic  yards. 

Of  the  433,237  linear  feet,  or  82.06  miles,  of  effective  levee,  there  are  on  AprU  30, 
1899,  284,032  linear  feet,  or  53.78  miles,  buUt  wholly  or  in  part  and  paid  for  by  the 
United  States. 

F0NTGHARTRAI2r  LKVEK  DISTRICT. 

As  soon  as  the  stage  of  the  river  permitted,  work  was  resumed  at  sections  15  to  40 
(840  L.).  Contractor  Bobbitt  did  no  work  on  his  sections  (7  and  9).  He  had  other 
more  important  work  in  the  Fourth  district,  and  was  granted  an  extension  of  time 
in  which  to  finish  those  sections. 

When  the  Belden  A  Seely  contract  for  sections  51  to  78  and  81  to  88  was  annulled, 
in  February,  for  the  reasons  hereinafter  stated,  it  was  deemed  advisable,  if  possible, 
to  secure  the  improvement  before  high  water  of  sections  72  to  78,  inclusive,  at  which 
the  existing  embankment  was  in  vei^^  inferior  condition. 

That  work  was  advertised  in  Maron,  put  under  contract  the  same  month,  and  oom- 
menoed  at  once.  Good  progress  was  made,  and  when  the  river  overtopped  its  banks, 
in  April,  the  greater  part  ox  the  work  had  been  finished. 
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At  sections  10  and  11  oaying  bank  rodnoed  the  prospective  life  of  the  levee,  and  it 
was  deemed  inadvisable  to  enlar^  it  to  the  grade  and  cross  section  contemplated 
when  the  work  was  put  nnder  contraot.  A  supplemental  agreement  was  entered 
into  with  Contractor  Michael  Hanick,  by  which  the  fall  enlargement  was  omitted, 
and  in  lien  of  it  a  cap  having  a  6-foot  crown  at  standard  grade  was  pat  on  tbe 
orown  only  of  the  old  levee,  oontaining  7,961.41  cabio  yards  of  earthwork,  at  29  cents 
per  cubic  yard. 

A  base  ditch  was  cut  at  the  river  toe  of  the  slope  of  the  old  embankment  extend- 
ing from  Station  9  of  section  44  to  Station  7  of  section  45.  This  ditch  measured  12 
feet  wide  on  top,  4  feet  wide  at  bottom,  4  feet  deep,  and  790  feet  long. 

During  the  months  of  August,  September,  and  October  the  entire  line  of  levee  in 
this  district  was  repaired  by  the  United  States.  The  rain  and  wave  wash  was  restored 
by  day  force;  the  levees  were  cleared  of  logs,  weeds,  and  other  obiectionable  vegeta- 
tion by  contract,  a  contract  oousisting  of  a  section  about  3  miles  long;  nearly  all  of 
the  borrow  pit  drainage  wsa,  accomplished  by  day  force,  as  satisfactory  bids  to  do 
this  work  by  contract  could  not  be  secured. 

Mr.  Monget  states  that  the  weed  cleaning,  under  the  contract  system,  proved  much 
more  expensive  and  not  as  satisfactory  as  the  old  method  of  doing  that  kind  of  work 
by  hired  labor. 

The  new  levee,  noted  in  my  last  annual  report  as  buildinff  by  the  local  levee  board 
at  Margaret  (862.5  L.),  was  completed  in  October,  1898.  This  new  levee  is  3,197  feet 
long  and  contains,  approximately,  112,000  cable  yards  of  earthwork ;  its  conetmction 
involved  the  abandonment  of  2,798  linear  feet  of  old  levee  containing  33,000  cubic 
yards  of  earthwork. 

Of  the  total  663,500  linear  feet,  or  125.66  miles,  of  effective  levee  on  April  30,  1899, 
there  are  503,607  linear  feet,  or  95.39  miles,  built  wholly  or  in  part  and  paid  for  by  the 
United  States. 

In  July  a  contract  for  the  enlargement  of  10  miles  of  levee,  extending  from  847  L., 
to  858  L.,  and  embracing  459,000  cubic  yards,  was  let  to  Belden  ^  Seely,  of  Syracuse, 
N.  Y.,  for  11  cents  per  cubic  yard.  This  firm  proposed  to  do  the  work  with  laod 
dredges,  and  intended  to  build  a  sufiQoient  number  of  machines  to  complete  the  cou- 
tract  by  the  required  date,  March  1, 1899.  A  dredge  was  moved  from  Syracuse.  N.  Y., 
to  the  work  and  erected  at  tbe  upper  end  of  the  coutrHct,  where  the  levee  had  »n 
average  height  of  16  feet,  with  all  other  conditions  favorable  for  machine  work.  The 
dredge  was  operated  from  a  car  resting  on  a  4-foot  gna<re  track,  placed  on  the  bemie 
of  the  levee,  to  be  moved  along  parallel  thereto.  The  boom  was  40  feet  long  and 
equipped  with  a  Hay  ward  clover-leaf  bucket  of  2  cubic  yards  capacity.  The  work 
was  river-side  enlargement;  the  base  of  the  levee  measures  65  feet,  and  the  reach  of 
the  boom  was  not  competent  to  place  more  than  50  per  cent  of  the  required  mat«ri:il 
in  position.  It  was  then  decided  to  procure  a  longer  boom.  It  was  found  that  one  80 
feet  long  was  required  to  do  the  work,  delivering  all  material  direct.  Instead  of 
continamg  operations  and  placing  such  parts  of  the  embankment  as  the  short  boom 
could  do,  work  was  suspended  until  the  long  boom  was  procured  and  rigged,  causing 
about  two  weeks'  loss  of  time.  The  80-foot  boom  consisted  of  one  stick  of  yellow- 
pine  timber  12  inches  by  12  inches  by  80  feet,  scarcely  capable,  without  substantial 
braciuff,  of  sustaining  the  weight  of  the  empty  bucket.  It  was  supported  in  the 
center  by  one  guy  only,  attached  to  the  center  of  the  boom,  and  made  fast  to  the 
machine.  This  offered  little  or  no  support,  and  as  soon  as  the  bucket  buried  itstrlf 
to  half  its  capacity  and  put  a  strain  on  the  boom  it  broke.  After  two  weeks  more 
delay,  a  second  stick  of  timber  of  the  same  dimensions  was  procured  and  rigged  in 
the  same  manner. 

As  soon  as  work  had  been  resumed  the  second  boom  parted  and  left  the  machine 
disabled  for  another  long  period.  It  was  then  decided  to  work  with  the  origin nl 
40-foot  boom,  putting  material  in  the  base  only,  until  a  substantial  long  boom  cap:i- 
ble  of  doing  the  work  could  be  secured.  Work  had  contiuiied  but  a  few  hours 
when  the  steam  boiler  exploded  and  killed  the  engineer,  who  had  come  with  the 
machine  from  Syracuse,  N.  Y.  This  last  accident,  coupled  with  tbe  death  by  yellow 
fever,  prevailing  at  the  time,  of  the  foreman  brought  from  Syracuse,  seemed  to  com- 
pletely demoralize  the  contractors,  neither  of  whom  was  present.  No  one  was  left 
who  seemed  to  know  anything  about  running  the  machine,  and  the  contractors  were 
so  discouraged  that  do  attempt  at  further  work  was  made.  The  remains  of  tlie 
machine  were  left  at  the  levee  until  March,  1899,  when  they  were  moved  away.  The 
contractors  stated  that  they  believed  their  experiment  a  failure,  that  they  were  out 
a  large  amount  of  money,  and  were  without  means  to  do  the  work,  and  petitione<l 
that  their  contraot  be  anuUed,  which  was  granted  February  16,  1899. 

It  is  not  known  to  what  extent  the  machine  would  have  proved  successful  under 
oompetent  handling.  It  can  not  be  said  to  have  been  a  failure,  for  it  is  not  belie v<^d 
to  have  been  given  a  proper  trial.  The  priiiciplos  upon  which  it  was  proposed  to 
work  it  are  Mieved  to  be  praotioable,  and  it  was  only  a  question  of  making  the 
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seyeral  parts  snffloiently  strong  and  properly  distribotinff  the  strain.  Some  appre- 
hension 18  entertained  abont  the  weight  of  the  dipper  or  bucket^  which,  not  only  on 
this,  bnt  on  all  the  dredges  obseryeO;  seems  to  be  too  light  to  sufficiently  penetrate 
the  ground  in  loading. 

BARATARIA  LXYXB  DISTRICT. 

Daring  the  month  of  Jane  a  continnons  line  of  levees  was  run  in  this  district  for 
the  purpose  of  developing  a  correct  and  up-to-date  profile,  with  width  of  the  crown 
of  tne  levee,  and  reestablishing  destroyed  bench  marks. 

The  high  water  of  1898  did  not  reach  an  elevation  at  which  borrow  pits  could  be 
drained  and  levee  work  proceed  advantageously  until  October,  1898.  During  Janu- 
ary, 1899,  the  river  rose  rapidly,  and,  destroying  drainage  and  flooding  the  battures, 
caused  a  suspension  of  levee  bailding.  It  will  be  observed  that  the  working  season 
was  confined  to  the  short  time  of  four  months,  and  during  those  months  heavy  and 
frequeut  rains  were  not  only  experienced,  but  quarantine  prevailed  and  largely 
interfered  with  the  free  movement  of  labor  and  supplies.  The  foregoing  circum- 
stances are  largely  responsible  for  the  comparatively  small  amount  of  work  which 
has  been  done  during  the  year. 

Between  October  and  December,  contracts  were  made  under  the  1899  allotment  for 
the  construction  of  a  new  line  at  St.  Rosalie  (999  R.)  4,734  feet  long,  containing 
38,119.82  cubic  yards  of  earthwork:  Treada way  (1019  R.),  1,757  feet  long,  containing 
12,255.98  cubic  yards;  and  Orange  Farm  (1025  R.),  900  feet  long,  containing  8,281.67 
cubic  yards;  also  for  the  enlargement  of  16,056  linear  feet  of  levee,  embracing 
55,714.02  cubic  yards,  ai  St.  Ann  (985  R.),  Butler  (1019  R.),  Pelas  (1032  R.),  Rodey 
(1035  R.),  Rodey  Extension  (1035  R.),  and  Booth  (1039  R.). 

A  base  ditch,  measuring  4  feet  wide  at  top,  2  feet  wide  at  bottom,  3  feet  deep,  and 
8(X)  feet  long,  was  dug  at  St.  Rosalie  (999  R.) ;  a  similar  ditch,  measuring  3  feet  wide 
at  top,  2  feet  wide  at  bottom,  3  feet  deep,  and  900  feet  long  was  dug  at  Orange  Farm 
(1024  R.). 

The  new  levee  at  St.  Rosalie  is  only  85  feet  to  the  rear  of  the  existing  line.  In 
order  to  obtain  sutticient  building  material,  the  old  levee  bad  to  be  cut  awav.  Work 
was  commenced  at  the  lower  end,  and  when  745  linear  feet  of  the  line  had  been 
completed  the  river  reached  a  stage  which  overflowed  the  batture  and  prevented 
further  work.  In  order  to  protect  this  country  a<;ainst  overflow,  a  wing  levee  of 
reduced  grade  and  cross  section  was  built  to  connect  the  new  and  old  levees. 

Rapid  caving  of  bank  occurred  opposite  section  1  of  Nairn  Levee  (1025  R.),  and  it 
was  decided  that  the  prospective  lire  of  the  existing  levee  would  not  justify  enlarge- 
ment; consequently  the  existing  contract  for  the  enlargement  of  this  section  was 
annulled,  and  it  is  proposed  to  build  a  new  levee  there  during  the  coming  year. 

Construction  of  the  completed  new  levees  above  mentioned,  together  with  those 
built  by  the  local  levee  board,  caused  the  abandonment  of  old  levee  at  each  locality 
as  follows : 


Cablo 

yards  of 

Mrthwork. 


West  Point  a  la  Hactae 

Treadaw^ay 

Oraoge  Farm 

Metcaif 

Johnson 

Popovlch 

Boflonbrook 

CoUette 

Total 


7,834 
5,307 
8,700 
1,130 
730 
020 
2,024 
1,240 


23,785 


During  the  months  of  July  and  September  the  entire  levee  line  was  fully  repaired. 
About  75  per  cent  of  the  work  wns  done  under  informal  contracts,  each  contract 
coveriuf^  about  5  miles  of  levee.  Mr.  Klorer  reports  that  as  nearly  as  he  can  make 
comparison  the  contract  system  of  doing  the  repair  work  is  not  so  satisfactory,  as  it 
is  considerably  more  costly  than  the  T>ld  method  of  doing  the  work  by  hired  labor. 

Of  the  371,709  linear  feet,  or  70.39  miles,  of  effective  levee  in  this  district,  on  April 
30, 1899,  there  are  194,685  linear  feet,  or  36.87  miles,  built  wholly  or  in  part,  and  paid 
for  by  the  United  States. 

The  Dilworth-Scudder  Dredging  Company  built  section  3  of  Nairn  Levee  with 
ft  dredge,  and  at  the  present  writing  are  building  section  2  of  the  same  levee  with 
the  same  machine.    Tne  machine  is  somewhat  smaller  in  size  bnt  of  the  same  pattern 
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as  the  one  which  has  been  worked  at  Barroza  Levee  in  the  Atohafi^ya  Levee  dia- 
trioty  and  described  in  the  early  part  of  thia  report. 

The  boom  of  the  dredge  is  50  feet  long,  and  as  the  base  of  the  completed  levee  is 
only  40  feet,  the  machiue  is  able  to  deliver  direct,  and  it  is  not  necessary  to  rehaodle 
any  part  of  the  material.  There  is  a  limit  to  which  the  wet  material  can  be  pyra- 
mided, and  in  order  to  avoid  loss  from  sloaghing  the  dredge  works  over  the  entire 
line  three  times,  adding  to  the  material  in  place  at  each  working,  when  that  pat  in  at 
the  previous  working  has  dried  ont.  The  oscillation  of  the  river  is  so  small  at  Nairn 
that  the  dredge  worked  at  river-snrface  elevation  at  all  times,  and  no  pnmping  was 
required  to  keep  the  borrow  pit  flooded  with  water. 

The  dredge  has  made  money  at  Nairn,  though  a  much  larger  profit  should  have 
been  made  had  the  dredge  been  operated  in  a  more  business-like  way,  and  the  work 
handled  in  a  generally  more  intelligent  manner. 

The  contractors  failed  to  clear  the  borrow  pits  of  trees  and  stumps  before  the  river 
flooded  the  batture,  which  could  have  been  done  at  moderate  expense;  instead,  mach 
time  has  been  lost  by  the  dredge  in  digging  out  trees  and  stumps.  They  also  failed 
to  keep  on  hand  a  supply  of  parts  of  the  machine  which  break  easily,  so  that  repairs 
could  be  promptly  made,  and  as  a  result  the  dredge  remained  idle  a  eood  many  days 
at  a  time,  awaiting  the  arrival  of  a  new  part  when  there  was  a  breakdown. 

LAKB  BOBONB  LBVEE  DISTRICT. 

During  the  month  of  June  a  line  of  crown  levels,  similar  to  what  is  reported  for 
the  Barataria  Levee  district,  was  run. 

The  same  unfavorable  couditions  as  to  weather  and  height  of  river  durinf^  the 
year  as  is  reported  for  the  Barataria  district  prevailed  in  the  Lake  Borgne  district, 
and  as  a  result  but  little  work  has  been  done. 

During  October  contracts  were  made  under  the  1899  allotment  for  the  constmction 
of  a  new  line  at  Corinne  (974  L.),  542  feet  lung,  containing  8,966  cubic  yards  of  earth- 
work, and  at  Caernarvon  (978.5  L.),  1,850  feet  long,  containing  42,237.64  cubic  yards 
of  earthwork;  also  for  the  enlargement  of  21,339  linear  feet  of  levee,  embracing 
1(^375  cubic  yards  of  earthwork,  at  Corinne  (973  L.)  and  Poydras  (978  L.). 

The  district  built  a  new  levee  at  Harlem  (1002  L.),  1;120  feet  long  and  containing 
14,734  cubic  yards  of  earthwork. 

At  Caernarvon  (978.5  L.)  the  old  levee  was  used  in  building  the  new -levee.  Work 
was  commenced  at  the  upper  end  of  the  line  and  carried  on  continuously  downstream. 
When  1,080  linear  feet  had  been  completed  the  river  was  rising  very  rapidly  and 
threatened  to  overtop  its  banks;  to  prevent  the  surrounding  country  from  being 
overflowed  a  wing  levee,  225  feet  long  and  containing  3,757  cubic  yards  of  earthwork, 
was  built  to  connect  the  new  and  old  levees. 

Construction  of  the  completed  new  levee,  built  by  the  United  States  and  by  the 
local  levee  board,  occasioned  the  abandonment  of  600  linear  feet  of  old  levee,  con- 
taining 5,400  cubic  yards  of  earthwork,  at  Corinne,  and  1,145  linear  feet  of  old  levee, 
embracing  7,557  cubic  yards  of  earthwork,  at  Harlem. 

During  the  months  of  Angnst  and  September  the  levee  line  of  the  district  was  fully 
repaired,  the  work  being  done  jointly  by  the  United  States  and  by  the  local  levee 
board,  the  former  draining  the  borrow  pits  and  the  latter  doing  all  other  work. 

The  United  States  work  was  done  by  informal  contracts,  each  contract  covering 
about  6  miles  of  levee. 

Of  the  253,336  linear  feet,  or  47.98  miles,  of  effective  levee  on  April  30,  1899,  there 
are  165,454  linear  feet,  or  31.33  miles,  built  wholly  or  in  part  and  paid  for  by  the 
United  States. 

Very  respectfully,  your  obedient  servant, 

W.  J.  Habi>kKj  ABtiaiant  A^iacer. 

Mf^.  Geo.  McC.  Derby, 

Cor£9  qf  Engineert,  U.  8.  A* 
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Appendix  4»L 

United  States  Engineer  Office, 

New  Orleant,  La.,  July  6, 1898, 

No.  1. — Ah9iraei  of  prapo$aU  received  in  response  to  advertisement  (circular)  dated  June 
£4, 1898,  opened  this  day  by  Maj.  J,  H,  Willard,  Corps  of  Engineers,  for  levee  work  in 
the  Fourth  district,  improving  Mississippi  Biver, 


No. 


Name  and  address  of  bidder. 


Winter 
qnarters. 


Sections 
8  and  4. 


Section  1. 


Panola. 


Section  2. 


Sections 
8  to  7. 


Dnckpond. 


Sections 
lto8. 


Section  i. 


Donovan  &  Daley,  LabadieTille,  La 
M.  L.  Linnan,  New  Orleans,  La ... , 

Batt  O'Brien,  Morrille,  La 

L.  Bland.  Point  Pleasant,  La 

John  G.  Sessions,  Leota,  Miss 

M.  L.  Wolf  A.  Co.,  Ottumwa,  Iowa 
Clark  &.  Heagan,  Red  Siver  Land- 
ing, La  

Haye8  Bros.,  Ploqnemine,  La 

C.  R.  Ponder.  Natchez,  Miss 

H.  F.  GarbishjSt  Joseph,  La 

A.  P.  Martin,  Waterproof,  La 

James  R.  Marlow,  Natchez,  Miss  . . 
J.  Gt.  Boney,  Dackport,  La 


Otnts. 


80 
29.45 


Cents, 
14 

n.50 
14 


Cents. 
15 

12.49 
18 


Oenti. 
15.60 


Cents. 


Cents, 


18.90 


20 


17 


84 

45 

83 

22.44 

88 

42 


11 

16 
18 

10.98 
» 10. 45 
18 


U.50 

16 
14 

10.04 
a  10. 45 
15 


15.90 
13.25 

18.50 

16 

12.74 

13.00 

18 


17 
15 

16 
16 
a  14. 08 
19.50 


15 

15.50 
18 
al4.88 
25 


I 


all 


27 


27 


Stockridge. 


Waterproof. 


Aqnasoo. 


No. 


Name  and  address  of  bidder. 


Sections 
lto5. 


Sections 
6  to  9. 


Sections    Sections 
1  to  4.        5  to  8. 


Sections 
lto8. 


Donovan  &  Daley,  Labadieville,  La 

M.  L.  Linnan,  New  Orleans,  La 

Batt  O'Brien.  Morville,  La 

John  G.  Sessions,  Leota,  Miss 

Whipple  &  Ganunill,  Crowley,  La 

M.  L.  wolf  &  Co.,  Ottumwa,  Iowa 

Clark  &  Reagan,  Red  River  Landing,  La. 

Hayes  Bros.,  Plaqaeniine,  La 

C.  B.  Ponder,  Natchez,  Miss 


CenU. 
13.50 
13.74 
13.98 
14.75 


CenU. 
18 


n.74 
13.00 


Cents. 
12 

12.74 
12.08 
12.00 


Cents. 


Cents. 


17.74 
15.00 


H.  F.  GarbisL,  St.  Joseph,  La 

A.  P.  Martin,  Waterproof,  La 

Belden  &  Seel  v.  Syracuse,  N.  Y  .. 
James  R.  Marlow,  Natchez,  Miss. 


14 
a  13 
14.50 
14.08 
15.50 
14.50 
14.48 
18 


12 
12 
14 

10.09 
9.70 
20 

18.24 
a9.23 


121 
12 
15 

15.24 
13.50 
14.50 
13.73 
a  11. 97 


13.75 
15.50 
15 
14.94 


12.74 
13.98 
16.45 
13.49 
14. 5U 
13.90 
13.97 
11.99 


20 
14.87 


1*1 


•  Accepted.    Prices  bid  are  per  cubic  yard. 

United  States  Engineer  Office, 

New  Orleans,  La.,  August  31, 1898, 

Ko.  2. — Abstract  of  proposals  received  in  response  to  advertisement  dated  August  18, 1898, 
opened  this  day  by  Maj.  J.  H.  Willard,  Coips  of  Engineers,  for  levee  work  in  the  Fourth 
aistriot,  improving  Mississippi  Biver. 


No. 


Name  and  address  of  bidder. 


Helgason  Bros.,  Waterproof  La 

C.  H.  Dameron,  H  unts  ville.  Mo 

John  Scott  &.  Sons,  St  Louis,  Mo 

E.  P.  White,  New  Orleans,  La 

W.  J.  Bentley  Sc  Co.,  New  Orleans,  La 


Kempe 
levee. 


Cents. 
a  16. 45 
27 

18.94 
26.50 
22.40 


BNa  9!)- 


a  A ccepted.    Prices  bid  are  per  cubic  yard. 
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3650      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Unitrd  States  Engineer  Office, 
New  OrleanSt  La.,  September  2S,  1898. 

No.  3. — Ahatraot  of  prapoeaU  received  in  response  to  advertisement  dated  Autjunt  23.1898, 
opened  this  day  by  Maj.  J.  H.  Willard,  Corps  of  Engineers,  for  levee  work  in  the  Pourth 
district,  improving  Mississippi  River. 


No. 

Name  and  addreis  of  bidder. 

Hymelia 

t« 
Killoua. 

Pelican 

to 
Flagtowu. 

Lone 
Ster. 

Louisa. 

Coonera- 

1 
2 

Hayes  Bros.,  Plaqnemine,  La 

T)niinvnn  Ai  DaIhv.  TjAliA/linvlllA.  TjA 

CfnU. 

a  1 1. 75 
12.70 
15.50 

OenU. 
a  12. 75 

10.90 

16 

Cents, 
a  IB 

Cents. 

16 
a  13. 90 

14 

Cents. 
13 
17 

8 

J.  A.  Andrews  &  Son,  New  Orleaus,  La 

23 

al4.75 

a  Accepted.    Prices  bid  are  per  cable  yard. 

United  States  Engineer  Office, 
Neva  Orleans,  La.,  September  gg,  1898. 

No.  4. — Abstract  of  proposals  received  in  response  to  advertisement  dated  August  fS,  1898. 
opened  this  day  by  Maj,  J.  H.  Willard,  Corps  of  Engineers,  for  levee  work  in  the  Fourth 
district,  improving  Mississippi  Hiver. 


No. 


Name  and  address  of  bidder. 


Hermitage. 


Beanliea 

to 
Antonio. 


Misaoori. 


Australia. 


M.  L.  Linnan,  Point  Conpee,  La 

Thomas  Wbelan,  Snnshme,  La , 

Israel  B.  Bobbitt,  A  rbroth,  La 

Batt  O'Brien,  Morville,  La 

George  Byrne.  Port  Allen,  La , 

Donovan  &■  Daley,  Labadieville,  La , 

Heariu  &  O'Connor,  Point  Coiiime  La. . 
J.  A.  Andrews  Sl  Son,  New  Orleans,  La. 


Cents. 


83 


I  ' 


CenU. 
a  10. 07 
U 

13.60 
14 

12.40 
13.70 
12.95 
19 


Cents. 
a  10.97 


a  14. 50 
15 

16.50 
14.90 


1«.50 
17.90 


19.50 


16.50 


•  Accepted.    Prices  bid  are  per  cubic  yard 

United  States  Engineer  Office, 
New  Orlet^ns,  La.,  September  t8, 1898. 

No.  5. — Abstract  of  proposals  received  in  response  to  advertisement  dated  August  g9, 1898, 
opened  this  day  by  Maj,  J.  H.  Willard,  Corps  of  Engineers,  for  levee  work  in  the 
Fourth  district,  improving  Mississippi  Miver. 


Name  and  address  of 
bidder. 

Winter 
quarters. 

Esperanza. 

Ashley. 

No. 

Sections 
lto4. 

Sections 
16  to  19. 

Sections 
lto3. 

Sections 
4  to  6., 

7  to  10. 

Sectfons 
Utol3. 

1 

O.B.  Ponder,  St  Joseph, 
La 

Cents. 
29.50 

CenU. 

CenU. 

CenU. 

CenU. 

CenU. 

2 

John  Scott  &  Sons,  St. 
Lonis,  Mo 

a  11. 86 
12.70 
13.70 
18.73 
12.74 
U.94 

a  11. 86 

alL36 

alL36 

H.  J.  Loonam,  Morville, 
La 

Donovan  Sc  Daley,  Baton 
Ronge,  La 

13.70 

12 

12.74 

18.70 
18.98 

13  00 

13.70 

Batt  O'Brien, Morville, 
La 

8..74 

a  19. 90 
231 

49.99 
441 

11.98 

Bush  Bros.,  Artonish, 
Miss 

12.90 

James    R.    Marlow, 
Waterproof,  La 

1 

1 

•  Accepted.    Prices  bid  are  per  cubic  yard. 
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APPENDIX  W  W — KEPOET  OF  MISSISSIPPI  RIVER  COMMISSION,     3651 

Unitsd  States  Engineer  Office, 

New  Orleans f  La.,  Ootoher  10, 1898. 

No.  6. — Ahstraei  of  propoeaU  received  in  response  to  advertisement  dated  September  10^ 
1898 f  opened  this  day  oy  My.  J.  H.  Willard,  Corps  of  Engineers,  for  levee  work  in  ik$ 
Fourth  district,  improving  Mississippi  Eiver, 


No. 


Name  and  address  of  bidder. 


Corrinne, 

sections 

lto5. 


Poydras, 

sections  1 

and  2. 


Caemar- 

yon,  see- 

tions 

lto8. 


Orange 

Grove,  seo- 

tionsl 

and  2. 


S.  B.  Moody,  New  Orleans,  La 

George  Jorgens,  New  Orleans,  La. . . 
Tlioinas  Egan,  Jr.,  New  Orleans.  La . 

J.  F.  llrcnnan.  New  Orleann,  La 

Narcis8e  Nereaux,  Poydras,  La 

John  F.  Meyer, English  Tarn,  La  ... 


OenU, 
19 
a  14. 74 
17.  &0 


Cfents. 
16.00 


16.75 

19.74 

21.25 

a  14. 90 


Cents, 
16.90 
16.94 

a  16 


21 

15.1 

15 


22.75 


15.90 


•  Aooepted.    Prices  bid  are  per  onbic  yard. 

United  States  Engineer  Office, 

New  Orleans,  La.,  October  19, 1898, 

No.  7. — Abstract  of  proposals  received  in  response  to  advertisement  dated  September  gl, 
1898,  opened  this  day  by  M<n.  J.  H,  Willard,  Corps  of  Engineers,  for  levee  work  in  the 
Fourth  district,  improving  Mississippi  Eiver, 


No. 

Name  and  address  of  bidder. 

St  Ann. 

Conces- 
sion. 

Concord 
to  Au- 
gusta. 

St  Ros- 
alie. 

Treada- 
way. 

Robt. MoXamara. New  Orleans.  La  .......... 

OentM, 

Cents, 

Genu. 

Cents. 

Cents. 
13 

George  J urgens,  New  Orleans,  La 

15.90 
14.75 
15 

15.92 

TlioiniiM  £gaD,  Jr.,  New  Orleans,  La... 

16 

16 

15.75 
15 

8  D  Moodv  New  Orleann.  La 

J.D.Willis.  St.  James.  La 

14 
14 

12.60 
16 

C.  11.  Sariiy ,  Jesuits  Bend,  La 

15 
12.00 

R 

Michael  Cullen,  New  Orleans,  La 

11.47 

9 

Thomas  B.  Cleary, New  Orleans, La 

12.48 

No. 

Name  and  address  of  bidder. 

BuUer. 

Orange. 
Farm. 

Pelas. 

Rodey. 

Booth. 

1 

Geo.  B.  Booth,  Trlnmph,  La 

Cents. 

Genu. 

Centi. 

CenU. 

Cents. 
15.00 

2 

Robt. McNamara.  New  Orleans  Lia  .......... 

13.00 
14.25 
U.47 

al4.75 

al3{ 
14.75 

a  15. 50 

a  13. 75 

B 

Genrffe  Jarirens.  New  Orleans.  T^a ...........r 

R 

Michael  CuUen,  New  Orleans,  La 

•  Aooepted.    Prices  bid  are  per  onbio  yard. 

United  States  Engineer  Officb, 
New  Orleans,  La.,  November  10, 1898, 

No.  B.-^Ahstrad  of  proposals  received  in  response  to  advertisement  dated  October  S9, 1898, 
opened  this  day  by  Maj.  J.  H.  Willard,  Corps  of  Engineers,  for  levee  work  in  the  Fourth 
district,  improving  Mississippi  Biver, 


No. 


Name  aad  address  of  bidder. 


Wade  Bros.  ConstmotSon  Co.,  St  Louis. 

George  Jnrgens,  New  Orleans,  La 

W.  F.  Barbour  &  Son,  New  Orleans 

Michael  Cullen,  New  Orleans,  La 


St  Ann. 


CenU. 


a  13. 25 


St  Rosalie. 


Cents. 
a  13. 50 
14.22 
18.70 


Treada- 
way. 


Cents. 
16 


an.  88 


Butler. 


Cents. 


n.88 


•  Aooepted.    Prices  bid  are  per  cubic  yard. 


Digitized  by 


Google 


3652      EEPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

United  Statbs  Engineer  Ofpicb, 

New  Orleans,  La„  December  tS,  1898. 

No.  9. — Abstr€ioi  of  proposals  received  in  response  to  advertisement  dated  December  IS,  1898, 
opened  this  day  by  Capi.  Henry  Jerveyj  Corps  of  Engineers,  for  levee  ioork  in  the  Fourth 
district,  improving  Mississippi  Biver, 


So. 


Kame  and  addreu  of  bidder. 


Bobertaon. 


Section  1.     Section  2. 


Koder 
EztensioB. 


W.  O.  Flynn,  New  Orleana,  La 

Robt.  McNnroara,  New  Orlwius,  La 

W.  F.  Barbour  &  Son,  New  Orleans,  La  . 
J.  L.  Boras,  Bnras,  La 


OenU, 
3L75 


Oenta. 
31.75 


OenU. 


a22 


a22 


a  17 


A  Accepted.    Prices  bid  are  per  cnblc  yard. 

United  States  Engineer  Office, 

New  Orleans,  La,,  February  11, 1899, 

No.  10. — Abstract  of  proposals  received  in  response  to  advertisement  (circttlar)  dated 
February  1,  1899,  opened  this  day  by  Capi.  Henry  Jtrrey,  Corps  of  Engineers,  for  levee 
work  in  the  Fourth  district,  improving  Mississippi  River. 


So. 


Name  and  address  of  bidder. 


Palmvra 
Island. 


Clark  &  Reagan,  Goldman,  La.. 
T.  A.  Helganon"  Goldman,  La  .. 
H.  J.  Loonam,  Goldman,  La  ... . 


CmU. 
16.33 
alO.SN) 
11.40 


a  Accepted.    Prices  bid  are  per  cubic  yard. 

United  Statks  Engineer  Office, 

New  Orleans,  La.,  February  20, 1899. 

No.  ll.—Abstracts  of  proposals  received  in  response  to  advertisement  (circular)  dated 
February  7,  1899,  opened  this  day  by  Capt.  Henry  Jervcy,  Corps  of  Engineers,  for  levee 
work  in  the  Fourth  district,  improving  Mississippi  River. 

pontchartrain  lbvbb  district.  - 


No. 

Kame  and  address  of  bidder. 

Sections. 

72 

73 

74 

75 

76 

77    - 

78 

1 
2 

W.  O.  Flynn,  New  Orleans,  La 

Hearin  &  O'Connor,  Baton  Rouge.  La. 
Clark  &  Reagan,  Red  River  Landing, 
La. 

Oentt. 
23.7 
17.50 

al3.23 

OenU. 
23.7 

OenU. 
23.7 

OenU. 
23.7 

OenU. 
23.7 

[  Oentt. 

OenU. 
28.7 

8 

al3.23 

ai5 

12.45 

12.45 

al2.45 

12.45 

•  Accepted.  Prices  bid  are  psr  cubic  yard* 
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APPENDIX  W  W — EEPOET  OF  MISSISSIPPI  RIVEE  COMMISSION.     3653 

Appendix  4  J, 

lAat  of  contracts  in  force,  Foxirih  districif  improving  Misaissippi  River,  ioiih  namee  of 
contractors f  dates  of  approval  of^ contracts,  dates  of  beginning  work,  expiration  of  time 
for  completion,  and  extensions  granted. 


No. 


Name  of  levee. 


Below  Cairo. 


Milee.    Bank. 


Contractor. 


Kempe 

Esperanza,  sections  2  to  4,  inclnsive 

Afloley,  sections  1  to  11,  inclaaive 

Kina,  Bectiona  6  and  8 

lieanlien  to  Antonio,  seotiona  1,  2,  and  5 

MiAsourif  sections  2  to  i,  inclusive 

Australia,  sections  1  Ana2 , 

SH jinelia  to  Eiilona,  sections  1  to  5,  inclusive 
Pelican  to  Flagtown,  section  5 
Lone  Star 

Louisa,  section  2 

CoopersvlUe 

St.  Ann t 

St. Rosalie,  sections  land  2 

Ballay  to  Orange  Farm,  section  4 

SPelas 
Ro<ley 
Bwth 

Sections  7  and  9,  Pontobartrain  district 

Sections  18  to  50  and  97  to  103,  inclusive,  Fontchar- 
train  diHtrict. 

Corinne,  sections  1  and  2 

Poydras,  section  2 

Caernarvon,  sections  2  and  8 

1  steel  towboat 

2  decked  barges 


667 

711 

72i 

806 

836 

840 

846 

930 

936 

042 

043 

044 

085 

990 
,028 
.032 
1,035 
,039 

836 

861 

972.5 

978 

978.5 


B. 
B. 
R. 
R. 
R. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
R. 
R. 
B. 
L. 
L. 

L. 
L. 
L. 


Helgason  Bna. 
Batt  O'Brien. 
John  Scott  &  Sons. 
F.M.  McLaughlin. 
M.  L.  Linnan. 
I.  B.  Bobbitt. 
M.L.] 


Steel  hnll,  etc.,  for  di^ge  The  Bam.. 


^Hayes  Broa. 

Donovan  &  Daly. 

James  A.  Andrews  A  Son. 

Michael  Cullen. 

Wade  Bros.  Construction  Co. 

Victor  Adema. 

>Bobert  MoNamara. 

Israel  B.  Bobbitt. 
Michael  Hanick. 

Qtorgp  Jurgens. 

John  F.Meyer. 

Thomas  Effan,  jr. 

The  Iowa  Iron  works,  Lim- 
ited. 

Cincinnati  Marine  Bwy.  Co. 

Springfield  Boiler  and  Man- 
ufacturing Co. 


Ko. 


Name  of  leve& 


Date  of  ap- 
proval. 


Dateof  beei 
ning  work 


Date  of  expira- 
tion of  con- 
tract. 


Extension  of 
time  granted. 


Xempe 

Esperansa,  sections  2  to  4,  inclusive 

Ashley,  sections  1  to  11,  inclusive. . . 

Nina,  sections  6  and  8 

Beaulieu  to  Antonio,  sections  1,2, 
and  5 ■ 

Missouri,  sections  2  to  4,  inclusive  . 

Australia, sections  land 2 

Hvnielia  to  Klllona,  sections  1  to  5, 
inclusive 

Pelican  to  Flagtown.  section  5 

Lone  Star 

Louisa,  section  2 

Coopersville 

St.  Ann 

St.  Bosalle,  sections  1  and  2 

Ballay  to  Orange  Farm,  section  4  — 

fPelas : 

^Roday 

(Booth 

Sections  7  and  9,  Ponohartrain  dis- 
trict  

Sections  48  to  50  and  97  to  103,  inclu- 
sive, Ponchartrain  district 

Corinne,  sections  1  and  2 

Poydraa,  section  2 

Caernarvon,  sections  2  and  3 , 

1  steel  towboat , 

2decked  bargee 

Steel  hnll,  eto.,  for  dredge  The  Bam. 


Oct.  21,1898 
Nov.  14,1898 
Nov.  6.1898 
Feb.  11,1898 

Deo.  29,1898 
Oct  24,1898 
Deo.   29,1898 

Nov.  10,1896 

Nov.  5,1898 
Oct.  24,1898 
Jan.  6, 1898 
Apr.  26,1899 
Nov.  17,1897 

^Nov.  22,1898 


Sept  16,1897 

Jan.  31,1898 
Nov.  10,1898 
Nov.  8,1898 
Nov.  5,1898 
Mar.  29,1898 
Jan.  6. 1899 
Mar.  26,1809 


Sept  6,1898- 
Oct  24,1898 
Nov.  21, 1808 
Jan.  15,1896 

Oct    10,1898 

.....do 

.....do 


....do . 


.....do 

.....do 

Nov.  29,1898 
Deo.  5, 1898 
Jan.   15,1896 

Nov.  25,1898 


Sept    1,1897 

Jan.  15,1898 
Oct  25,1898 
Oct    31,1898 

....do 

Mar.  20, 1808 
Feb.  87,1899 


Deo.   81,1898 
Mar.    1,1899 

do ;. 

Jan.     1,1899 

Miu*.    1,1899 

do 


Apr.     1, 1899 

May     1, 1899 
June   1,1899 


May    1, 1899 


.do    ■••••! 


do 

.....do 

.....do 

.....do 

Feb.     1,1898 

Mar.    1,1899 


Mar.    1,1898 

Jan.  1, 1899 
Mar.  1,1899 
,....do  ....... 

....do 

Aug.  4,1898 
Mar.  1,1899 
July  80,1899 


May    1,1899 


Mar.    1,18110 
June  20, 1899 
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[The  referenees  in  roman  are  to  iMirt  (or  volnme)  and  thoso  in  arable  to  page.] 


Acts  of  Con^eea.    See  Laws. 

Acnshnet  River,  Mass.     See  New  Bedford. 

Agate  Bay.  Minn.,  improvement  of  harbor 1,449:  ni,S 

Annapee  Harbor  and  kiver,  Wis.: 

Constrnction  of  bridge  at  Algoma i,  633 

Improvement  of  harbor i,  462;  rv,  2751 

Alabama  River,  Ala. ,  improvement  of i,  299;  ii,  1676 

Albany,  N.  Y.,  removal  of  wreck  in  Hudson  River i,  163;  ii,  1815 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway 

via 1,229;  11,1481 

Albemarle  Sonnd,  N.  C: 

Improvement     of     waterway    to    Norfolk,    Va.,    via    Cnrritnck 

Sonnd i,  229;  ii,  1481 

Improvement   of    waterway    to    Norfolk,    Va.,    via    Pasquotank 

River  1,228;  ii,  1480 

Albina,Oreg.,  harbor  lines i,  89;  iv,  3251 

Albnrg,  Vt. ,  construction  of  bridge  across  Lake  Champlain i,  619 

Alexandria,  Va.,  removal  of  wreck  in  Potomac  River  near i,  222;  ii,  1442 

Algoma,  Wis.,  bridge  of  city  of i,  622 

Alhambra  Slough,  Gal. ,  construction  of  bridge  across , i,  622 

Allegheny,  Pa.,  harbor  lines l,89;  iii,2449 

Allegheny  River,  Pa.: 

Construction  of  locks  and  dams i,421;  in,2404 

Improvement  by  open- channel  work 1,422;  iii,2410 

Improvement  of  Pittsburg  Harbor i,419:  iii,2897 

Survey  of 1,423;  lli,2411 

Alligator  Creek  or  River,  S.  C: 

Examination  and  survey  to  Charleston 1,255 

Examination  and  survey  to  EstherviUe-Minim  Creek  Canal i,  255 

Alligator  Head,  Matagorda  Bay,  Tex.,  examination  and  survey  of  harbor,      i,  346 

Allouez  Bay,  Wis.  (8eeDuluth) i,449;  ni,2611 

Alloway  Creek,  N.  J.,  Improvement  of 1,175;  ii,  1358 

Alpena  Harbor,  Mich. ,  improvement  of 1,511;  iv,2983 

Alsea  River,  Oreg.,  improvement  of i,574;  iv,3212 

Altamaha  River,  Qa.,  improvement  of ,..  i,261;  n,1578 

Alvena  (steamship),  removal  of  wreck  of i,  147;  ii,1276 

AlviBoHarbor,Cal., improvement  of i,554;  iv,8161 

Amite  River,  La.,  improvement  of i,320;  n,  1837 

Anacostia  River,  D.  C.,  survey  of 1,2:22;  ii,1443 

Anclote  River,  Fla.,  improvement  of i,285;  ii,1638 

AnderaoHj  Addie  M,  (scnooner ) ,  removal  of  wreck  of i,  96, 1 145 

Andura  (Nandua)  Creek,  Va. ,  improvement  of   i,  228;  ii,  1479 

Angola  (schooner),  removal  of  wreck  of 1,96,1144 

Anna  Maria  (schooner) ,  removal  of  wreck  of i»  183;  u,  1367 
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Ann,  Cape,  Man.: 

Harbor  of  refoge  at  Sandy  Bay,  oonstmotion  of l,66, 1064 

Piers  and  breakwater  at  Rookport,  examination  and  gnrvey i,  81 

Resnrrey  and  estimate  of  oost  at  breakwater,  Sandy  Bay i,83 

Ann, Come/ta  (pangy),  removal  of  wreck  of i,202;  n,1398 

Anne  Amndel  Conn^.  Md.,  bridge  of 1,(124,026 

Annomeesex  River,  Md.: 

Harbor  lines  at  Crisfield i,39;  n,1899 

Wreck  at  Crisfield,  removal  of 1,202;  n,1898 

Apalachioola  Bay  and  River,  Fla,: 

Improvement  of  bay i,289;  n,1649 

Improvement  of  river,  indnding  the  Cnt-off i,  290;  n,  1658 

Appomattox  River,  Ya.,  improvement  of i,226;  n,1476 

Appoqninimink  River,  DeL,  improvement  of i,185;  11,1874 

Appropriations.    See  Rivers  and  harbors. 

Aqnedact  Bridge,  Washington,  D.  C: 

Bonlevardto  Monnt  Vernon,  Va i,48 

Repair  of 1,626;  vi,8777 

Aqnia  Creek,  Va,,  improvement  of i,210;  u,1428 

Aransas  Harbor  and  Pass,  Tex. : 

Estimate  of  cost  of  improvement i,845;  n,1978 

Improvement  of  pass 1,844;  n,  1972 

Arcadia,  Mich.,  examination  and  survey  at _ i,605 

Arch  Rock,  San  Francisco  Harbor,  Cal.,  removal  of i,654;  iv,8163 

Arkansas  River,  Ark.  and  Ind.  T. : 

Bridge  at  Little  Rock,  Ark.,  construction  of i,618 

Qanging  (see  Mississippi  River) 1,88,860;  n,'2025 

Improvement  of i,  363;  u,  2038 

Removal  of  obstmctions i,362;  u,2031 

Arlington  estate,  Ya. ,  memorial  bridge  across  Potomac  River  at.  i,  42, 62T^,  vi,  8779 

Arthnr  Kill,  N.  Y.  and  N.  J.: 

Examination  and  survey 1,164 

Improvement  of  {ue  Staten  Island-New  Jeraey  channel) i,  156;  n,  1804 

Arthnr  Lake,  La.,  (aeeMermentau  River) 1,829;  ii,  1851 

Ashepoo  River, S.  C.,  removal  of  wrecks 1,255;  u,1550 

Ashland  Harbor,  Wis.,  improvement  of 1,451;  in,2708 

Ashley  River,  S.  C, removal  of  wreck i»254;  u,1550 

Ashtabula  Harbor.  Ohio: 

Improvement  of i,688;  rv,8068 

Water  levels i,687;  vi,8859,8861 

Asia  (schooner), removal  of  wreck  of 1,96,1144 

Assawaman  Bay,  Del. ,  im|yrovement  of  waterway  via i,  190;  ii,  1881 

Assistants,  civilian,  to  engineer  officers,  equipment  of i,8, 664 

Assonet  River,  Mass.,  examination  and  survey i,97 

Atchafalaya  Bay  and  River,  La.: 

Rectification    of    river    mouth    by    Mississippi    River    Commis- 
sion   1,616;  V, 8291, 8886 

Survey  of  bay 1,388 

Augusta,  Ga.: 

Alteration  of  bridge  across  Savannah  River i,  624, 626 

Improvement  of  Savannah  River  above i,  259;  ii,  1571 

Improvement  of  Savannah  River  below i,  257;  ii,  1567 

Aux  Bees  Seles  Lake,  Mich,  (see  Frankfort) 1,501;  iv,2944 

B. 

Back  Cove, Portland, Me.  (see  Portland) 1,65,1041 

Back  River,  Me.  (see  Sasanoa  River) 1,55,1040 

Bagaduce  River,  Me. ,  improvement  of 1,48,1081 

Biutimore  Harbor,  Md. : 

Bridge  across  Stone  House  (Dove,  Curtis  Bay,  alteration  of i,  624, 626 

Defenses  of 1,28,805 

Harbor  lines  at  Sparrows  Point i,89;  n,1410 

Improvement  at  Spring  Garden 1,205;  n,1410 

Improvement  of  channel  to i,208;  n,1405 

Improvement  of  channel  to  Curtis  Bay 1,204;  n,1409 

Wreck  in  Colgate  Creek,  removal  of ^ i,206;  n,1419 
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Bar  Harbor,  Me.: 

Gonfltmction  of  breakwater 1,46,1022 

Defenses  of --  i,  16,685 

Barren  River,  Ey. ,  operating  and  care  of  locks  and  dams i,  446;  iii,  2584 

Bartholomew  Bayon,  La.  and  Ark. ,  improvement  of i,  352;  n,  2000 

Bass  River,  Mass.: 

Examination  and  survey  of  harbor i,OT 

RemoviJ  of  wrecks  near  light  station 1,96,1144 

Bastrop  (Boetrop)  Bayou,  Tex. ,  examination  and  survey i,  846 

Bath,  Me.,  removal  of  wreck  in  Kennebec  River  at 1,62,1049 

Battalion  of  Engineers 1,6,657 

Batteries: 

Djmamlte i,12 

Gunandmortar i,10 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y. ,  improvement  of i,  144;  n,  1266 

Bay  Shore,  Long  Island,  N.  Y. ,  examination  and  survey i,  142 

Beach  Channel,  Jamaica  Bay,  N.  Y. ,  construction  of  bridge  acroee i,  621 

Beachridge,  111.    See  Beechndge. 

Beaufort  Harbor,  N.  C: 

Defenses  of 1,26,846 

Improvement  of i,238;  ii,1498 

Improvement  of  waterway  to  Newborn 1,237;  u,1497 

Improvement  of  waterway  to  New  River i,239;  u,1499 

Beaufort  Harbor  and  River,  S.  C: 

Channel  to  Savannah,  Gkb.  (Me  Savannah) i,255;  n,1559 

Lnprovement  of  river 1,254;  n,1548 

Removal  of  wreck  near  naval  station i,255;  n,1550 

Beechridge,  m.: 

Prevention  of  break  in  Mississippi  River  at i,878;  m,2088 

Survey  for  preventing  break  in  Missifisippi  River  at i,  376 

BelleRiver,  Mich.: 
Construction  of  bridges  at  Marine  City i»628 

Improvement  of l,517;  iy,2996 

Bellevue,  Iowa,  survey  of  Mississippi  River  opposite i,  377 

BeUy  Lavinia  (schooner),  removal  or  wreck  of. 1,62,1049 

Beverly  Harbor,  Mass.,  examination  and  survey i,81 

Big  Assawaman  Bay,  Del. ,  improvement  of  waterway  via i,  190;  n,  1881 

Big  Barren  Kiver,  Ey.,  operating  and  care  of  locks  and  dams i,  446;  in, 2584 

Big  Sandy  River,  W.  Va.  and  Ky.: 

Improvement  of i,488;  m,2501 

Improvement  of  LevisaFork i,436;  in,2511 

Improvement  of  Tug  Fork 1,436;  m,2508 

Operating  and  care  of  lock  and  dam 1,435;  m,2505 

Big  Sunflower  River,  Miss.: 

Improvement  of 1,859;  ii,2022 

Survey  of i,362 

Bills  of  Congress  autiiorizing  construction  of  bridges,  examination  of i,  39 

Biloxi,  Miss.,  survey  for  channel  from  Ship  Island  Pass  and  Harbor,  i,  317;  n,  1787 

Bismarck,  N.  Dak.  (see  Missouri  River) 1,387;  m,2219 

Black  Lake,  Mich. ,  improvement  of  Holland  Harbor i,  492;  iv,  2918 

Black  River,  Ark.  and  Mo. : 

Construction  of  bridge  at  Pocahontas,  Ark 1,618 

Improvement  of 1,367;  n,2040 

Black  River,  La.,  improvement  of i,350;  n,1994 

Black  River,  Mich.: 

Improvement  at  mouth i,515;  iy,2992 

Improvement  at  Port  Huron i,515;  iv,2998 

Black  River,  N.  C,  improvement  of i,240;  n,1502 

Black  River,  Ohio: 

Construction  of  bridge  at  Lorain i,621 

Improvement  of  Lorain  Harbor i,529;  IT,8056 

Black  Rock  Harbor,  N.  Y.,  improvement  of i,540;  iv,8114 

Black  Warrior  River,  Ala.: 

Bridge  at  Fosters  Ferry,  construction  of i,623 

Canal  to  Five-mile  Creek,  survey i,317;  n,1730 

Improvement  above  Tuscaloosa i,304;  n,  1702 

Improvement  below  Tuscaloosa i,305;  n,1708 

Operatii^  and  care  of  locks  and  dams i,305;  n,1703 

Blackwater  River,  Fla.  and  Ala.,  improvement  of i,297;  n,1673 


Digitized  by 


Google 


4  DTDBX. 

Block  Island,  B.  L: 

Constmction  of  harbor  of  refuge. i,M,  1139 

Improvement  of  Qreat  Salt  Pond i,  d5, 1141 

Block  Island  Sound,  R.  L,  removal  of  wreck i,  1144 

Blood  River,  La.  (»ec  Tickf aw  Elver) i,319;  u,  1835 

Boards: 

Endlcott  Board i,9 

On  torpedo  svstem 1,5,649 

The  Board  of  Engineers - 1,5,645 

Boats.    See  Dredge  and  Snag  boats  and  Wrecks. 

Boca Qrande,  Fla.;  examination  and  snrvey 1,286 

BcBnf  River,  La.,  improvement  of i,353;  n,2O02 

Bogne  Chitto,  La.,  improvement  of i,316;  n,  1729 

BogneFalia,  La.,  improvement  of i,318;  n,  1833 

Bogne  Sound,  N.  C,  improvement  of  waterway  via i,239;  ii,1499 

Boothbay  Harbor,  Me.,  examination  and  survey i,63 

Boston  Harbor,  Mass.: 

Bridge  across  Charles  River,  construction  of .,       1,620 

Bridge  across  Mystic  River,  construction  of i,  623 

Defenses  of i,  18, 709 

Harbor  lines  in  Charles  River 1,39,1098.1100 

Improvement  of i,71, 1074 

Bofltrop  Bayou,  Tex.,examination  and  survey 1,346 

Boulevard  between  Washington,  D.  C. ,  and  Mount  Vernon,  Vn i,  42 

Brandy  wine  River,  Del. ,  construction  of  bridge  at  Wilmington x,  623 

Brazos  River,  Tex.: 

Estimate  of  cost  of  improvement  of  mouth,  near  Velasco i,  346;  n,  1976 

Improvement  at  moutn i,843;  ii,  1969 

Improvement  between  Velasco  and  Richmond i,  343, 344;  u,  1 970 

Brazos  Santiacpo  Harbor,  Tex.,  examination  and  survey i,346 

Breton  Bay,  Md.,  examination  and  survey i,223 

Bridge  Creek  Landing,  Va. ,  damage  to  Grovemment  wharf i,  633;  Ti,  384S 

Bridgeport  Harbor,  Conn.: 

Defenses  of 1,20,747 

Estimate  of  cost  for  channel  extension 1,124,1187 

Harbor  lines 1,39,1193 

Improvement  of i,112, 1168 

Bridges  across  navigable  waters: 

Alteration  of 1,40,634,625 

Aqueduct  Bridee  at  Washington,  D.  C,  repair  of i>626;  vi,3777 

Construction  ef. _ 1,89,618 

Examination  of  Congressional  bills  authorizing  construction  of i,  39 

Examination  of  plans  and  locations 1,39,618,620 

Memorial  bridge  at  Washington,  D.  C 1,42,627;  vi,3779 

Obstructing  navigation 1,40,624,625 

Stone  bridge  across  Sakonnet  River,  R.  I. ,  alteration  of i,  87, 1120 

Bristol  Bar,  Patuxent  River,  Md. ,  examination  and  survey 1,223 

Broad  Creek  River,  Del.,  improvement  of 1,196;  n,1389 

Broadkiln  River,  Del.,  improvement  of 1,190;  ii,1880 

Broad  Sound,  Boston,  Mass.  (see  Boston) 1,73,1074 

Bronx  River,  N.  Y.: 

Improvement  of i,128;  11,1217 

Removal  of  wreck i,147;  n,1278 

Brooklyn,  N.  Y.,  removal  of  wreck i,147;  n,1278 

Brooklyn  and  Jamaica  Bav  Turnpike  Company,  bridge  of i,  621 

Browns  Creek,  Sayville,  N.  Y.,  improvement  of i,140;  n,1247 

Brunswick  Harbor,  Ghi.: 

Defenses  of 1,27,882 

Examination  and  survey i,267 

Improvement  of i,264;  n,1585 

Bucksport  Harbor,  Me.,  examination  and  survey i,62 

Bucksport  Narrows,  Penobscot  River,  Me.,  examination  and  survey i, 63 

Buffalo,  N.  Y.: 

Bridges  across  Niagara  River,  construction  of 1,619 

Harbor  lines  at  West  Seneca i,39;  iv,8123 

Improvement  of  channels  in  waters  connecting  Great  Lakes.,  i,  505;  rv^,2953 
Improvement  of  entrance  to  Erie  Basin  and  Black  Rock  Harbor  i,  540;  iv,  8114 

Improvement  of  harbor i,588;  iv,8101 

Buffalo  Bayou,  Tox.,  improvement  of i,840;  n,  1961, 1964, 11!87 
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Buffalo  Fork,  Snake  River,  Wyo. ,  road  to  Fort  Washakie i,  640;  vi,  3881 

Buffalo  Fork,  White  Eiver,  Ark. ,  improvement  of i,  885;  ii,  2037 

Buildings,  public,  and  grounds,  District  of  Columbia i,6d2;  vi,8811 

Burlington  Harbor,  Vt.,  improvement  of i,148;  n,1289 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of i,144;  n,1266 

Removal  of  wzedk i,147;  n,1278 

a 

Cache  River,  Ark.,  improvement  of i,866;  ii,2089 

Cache  River,  111.: 

Prevention  of  Mississippi  River  from  breaking  into i,  878;  in,  2088 

Survey  for  preventing  Mississippi  River  from  breaking  into i,  875 

Caddo  Lake, Tex. and  La.  (see  Cypress  Bayou) i,350;  u,1902 

Cairo,  111.: 

Prevention  of  break  in  Mississippi  River  near i,878;  in,2088 

Survey  for  preventing  break  in  Mississippi  River  near i,  376 

Calcasieu  River,  La. ,  improvement  of  mouth  and  passes i,  380;  n,  1858 

California  Debris  Commission i,618;  vi,8747 

Caloosahatchee  River,  Fla.: 

Examinations  and  surveys. i,288 

Improvement  of 1,278;  n,1625 

Calumet  Harbor  and  River,  m.  and  Ind. : 

Bridge  near  Chicago,  111.,  construction  of i,623 

Bridge  at  Hammond,  Ind.,  reconstruction  of i,€^^ 

Harbor  lines  at  Calumet i,89;  rv,?' 

Improvement  of  harbor i,477;  iv,S 

Improvement  of  river i,478:  iv,S 

Calumet  Western  Railway  Company,  bridge  of 1,022 

Cambridge,  Mass. : 

Construction  of  bridge  across  Charles  River i,620 

Harbor  lines  in  Charles  River 1,89,1100 

Camden, Me. , examination  and  survey  of  harbor i,02 

Camden,  N.  J. : 

Improvement  of  Cooper  Creek i,  177;  n,  1860 

Improvement  of  Delaware  River  at,  including  final  report  there- 
on  ._ 1,168;  11,1828,1880 

Canadian  canal,  Sault  Ste.  Marie,  Out.,  commerce  through i,607;  iv,2978 

Canals,  etc.  (see  also  Waterways): 

Albemarle  and  Chesapeake  Canal,  N.  C,  waterway  via i,220;  n,1481 

Allegheny  River,  Pa.,  locks  and  dams i,  421;  ui,  2404 

Appropriation  for  operating  and  care i,88 

Barren  River,  Ky.,  locks  and  dams 1,446;  m,2584 

Big  Barren  River,  Ey.,  locks  and  dams 1,446;  ni,2584 

Big  Sandy  River,  W.  Va.  and  Ky.,  locks  and  dams..  1,433,485;  m, 2501, 2505 
Black     Warrior     River,     Ala.,     above     Tuscaloosa,     locks     and 

dams 1,804,305;  n,1702,1703 

Black  Warrior  River,  Ala,  below  Tuscaloosa,  locks  and  dams.,  i, 805;  n,  1708 

Black  Warrior  River,  Ala.,  to  Five-mile  Creek 1,817;  n,1780 

Canadian  canal,  Sault  Ste.  Marie,  Out ,  oonmierce  through i,  507;  iv,  2078 

Cascades  Canal,  Columbia  River,  Oreg 1,584,586;  iv,8222,8224 

Chicago  Drainage  Canal,  HI i,40 

Clubfoot  and  Harlowe  Canal,  N.  C,  waterway  via i,  287;  n,  1407 

Colorado  River, Tex.,  canal  around  raft i,846 

Columbia  River,  Oreg.,  Cascades  Canal 1,584,586;  iv,8222.8224 

Coosa  River,  G^.  and  Ala.,  locks  and  dams 1,800,802;  11,1682,1692 

Cumberland  River  above  Nashville,  locks  and  dams i,899;  m,2242 

Cxmiberland  River  below  Nashville,  locks  and  dams i,897;  in,2288 

Davis  Island  Dam,  Ohio  River,  Pa i,418;  ni,2847 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River 1,876;  in,2160 

DismalSwamp  Canal,  Va.  and  N.  a,  waterway  via i,228;  ii,1480 

Duluth  Canal, Minn i,449;  ni,2611 

Erie  Canal,  N.  Y.,  preservation  of  bench  marks 1,636;  vi,8859 

Estherville-Minim  Creek  Canal,  S.  C.  (see  also  Santee  River) .  i,  249, 255;  n,  1532 

Fox  River,  Wis.,  locks  and  dams 1,471,478;  iv,  2789, 2794 

aalanaBiv«r,IlL, look  and  dam 1,877;  m,2168 
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Canals,  etc. — Continiied. 

Grand  Rapids  Lock  and  Dam,  Wabash  River i>444;  in,  2978 

Great  Kanawha  River,  W.  Va. ,  locks  and  dams i,  427, 429;  ni,  2479, 2485 

Green  River,  Ey.,  Lock  No.  2,  at  Bnmsey i,446;  in,2581 

Green  River  Ky.,  Lock  No.  5 1,446;  m,2588 

Green  River,  Ky.,  locks  and  dams,  operating  and  care i, 446;  m,  2584 

Illinois  and  Mississippi  Canal,  ni 1,482,484;  iy,2858,2888 

Illinois  River,  ni.,  locks  and  dams i,  480, 482;  iv, 2841, 2849 

Kampsville  Lock  and  Dam,  Illinois  River, 111 i,482;  iv,2849 

Kentucky  River,  Ky.,  locks  and  dams 1,487,439;  in,2518,2528 

Lagrange  Lock  and  Dam,  Illinois  River,  III i»482;  iv,2849 

Little  Kanawha  River,  W.  Va. ,  locks  and  dams i,  425, 426;  in,  2474, 2476 

Louisville  and  Portland  Canal,  Ky. 1,440,442;  ni,2545,2665 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  harbor  of  refuge i,  461;  rv,  2749 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  improvement  of i,  460;  rv, 2737 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  care i,  461 ;  rv,  2748 

Minim Creek-Estherville Canal, S.C.(seea/«oSantee River).  1,249,255;  n,1632 
Mississippi  River,  between  St.  Paul  and  Minneapolis,  Minn.,  lock  and 

dam - : i,878;  ni,2178 

Mississippi  River,  Des  Moines  Rapids  Canal  and  Dry  Dock i,  876;  in,  2160 

Mississippi  River,  reservoir  dams 1,379,380;  m,2182,2190 

Mississippi  River  to  Lake  Superior i,456 

Monongahela  River,  W.  Va.  and  Fa l,  417, 418, 419;  m,  2873, 2875, 2876 

Morgan  Canal,  Tex.,  improvement  of  waterway  via 1, 840;  n,  1961, 1964 

Morgan  Canal,  Tex.,  operating  and  care i|341;  n,1965 

Mosquito  Creek  Canal,  S.  C.  (sec  Santee  River) i,249;  n,1682 

Muscle  Shoals  Canal,  Tennessee  River,  Ala 1,406;  m,2289 

MuskingumRiver,  Ohio,  locks  and  dams 1,423,424;  m,2454,d457 

Ohio  River,  Davis  Island  Dam,  Pa 1,413;  in,2347 

Ohio  River,  Louisville  and  Portland  Canal,  Ky i,  440, 442;  m,  2545, 2565 

Ohio  River,  movable  dams 1,414;  ni,2352 

Osage  River,  Mo.  (see  Missouri  River  Conmiission) i,  617;  Yi,  3663 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  improvement  and 

operating  and  care 1,452,453;  m,  2707 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  wreck i,  456;  ni,  2722 

Puget  Sound  to  lakes  Union  and  Washington 1,606;  iy,327I 

Rock  River,  111.,  canal  around 1,482,484;  rv,2853,2888 

Rough  River,  Ky., lock  and  dam 1,447,448;  m,2599,260d 

St.  Clair  Flats  Canal, Mich i,518;  iv,2998,2999 

St.  Marys  Falls  Canal, Mich 1,506,507;  rv,2960,2965 

SturgeonBayandLakeMichigaaCanal,  Wis.,  harbor  of  refuge.  1,461;  rv,2749 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. ,  improvement  of.  i,  460;  rv ,  2737 

Sturgeon  Bay  and  Lake  Micldgan  Canal,  Wis.,  operating i,  461;  rv,  2743 

Superior  Lake  to  Mississippi  River 1,466 

Superior  Lake  and  Portage  Lake  canals,  Mich.,  improvement  and 

operating  and  care 1,452,453;  ra,2707 

Superior  Lake  and  Portage  Lake  canals,  Mich. ,  wreck i,  456;  m,  2722 

Tennessee  River,  below  Chattanooga,  canals,  etc .  i,  403;  m,  2255 

Tennessee  River,  Muscle  Shoals  Canal i,406;  m,2289 

Tombigbee  River,  below  Demopolis,  Ala.,  locks  and  dams i,  806;  n,  1711 

Union  Lake,  Wash.,  waterway  via i,606;  rv,8271 

Wabash  River,  Grand  Rapids  Lock  and  Dam i,444;  ni,2578 

Warrior  River,  Ala.,  above  Tuscaloosa 1,304,305;  n,1702,1708 

Warrior  River,  Ala.,  below  Tuscaloosa i,305;  n,1708 

Warrior  River,  Ala.,  to  Five-mile  Creek 1,317;  n,1730 

Washington  Lake  to  Puget  Seund 1,606;  rv,3271 

White  River,  Ark.,  locks  and  dams 1,365;  n,l" 


Willamette  River,  Oreg. ,  canal  and  locks  at  Willamette  Falls i,  599 

Yamhill  River,  Oreg.,  lock  and  dam i,591;  iv,8284 

Canapitsit  Channel,  Mass.,  improvement  of 1,86,1117 

Canmie  Bay,  N.Y.,  improvement  of i»189;  n,1245 

Caney  Creek,  Tez.,  examination  and  survey i,846 

Cape  Ann,  Mass. : 

Harbor  of  refuge  at  Sandy  Bay,  construction  of 1,65,1064 

Piers  and  breakwater  at  Rockport,  examination  and  survey 1, 81 

Resurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay i,83 

Cape  Charles  City,  Va.,  Improyement  of  harbor if  227;  n,1478 
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Cape  Pear  River,  N.  C. : 

Defenses  at  1,26,846 

Improvement  aboye  WUmizifl[ton 1,241;  n,  1505 

Improvement  at  and  below  Wilmington i,242;  ii,1507 

Northeast  Branch,  improvement  of i,241;  n,1604 

Cape  Porpoise  Harbor,  Me. : 

Estimate  of  cost  of  improvement 1,62,1050 

Improvement  of 1,58,1045 

Cai)e  Vincent  Harbor,  N.Y., improvement  of i,547;  IY,8145 

Carqninez  Strait,  Gal. ,  examination  and  snrvey  of  channel  to  Gk>Ul6n  Gate.      i,  661 

Carrabelle  Bar  and  Harbor,  Fla.: 

Eixamination  and  snrvey  of  Eiast  Pass i,802 

Improvement  of - i,288;  n,1647 

Carriages,  gnn  and  mortar i,  10 

Carters  Creek,  Va.,  examination  and  snrvey i,228 

Camthersville,  Mo.  (see  Mississippi  River  Commission) i,  616;  v,  8291, 8886 

Carvers  Harbor,  Vinalhaven,  Me. ,  improvement  of i,  62, 1087 

Cascades  Canal,  Columbia  River,  Greg.: 

Constmction of i,584;  iv,i 

Operating  and  care i,586;  rv,{ 

Centennial  Lake,  Miss,  (see  Yazoo  River) i,357;  n,2015 

Champlain  Lake,  N.  Y.  and  Yt.: 

Brid^across,  constmction  of 1,619 

Bnrlington  Harbor,  improvement  of i,148;  n,1289 

Defenses  on  (see  Gh*eat  Lakes) i,  33, 975 

Narrows,  improvement  of i,  150;  n,  1292 

North  and  South  Hero  islands,  improvement  of  channel  between i,  148 

Chapman,  C.C.  (barge),  removal  of  wreck  of i,232;  u,14S4 

Charles  River^  Mass. : 

(yonstrnction  of  bridge  at  Cambridge ..,      i,620 

Harbor  lines  at  Boston  and  Cambridge 1,39,1098,1100 

Improvement  of  (see  Boston)  1,72,1077 

Charleston  and  Western  Carolina  Railroad  Company,  bridge  of i,  624, 625 

Charleston  County,  S.  C,  bridge  of i,625 

Charleston  Harbor,  S.  C: 

Defenses  of 1,26,859 

Eixamination  and  survey  to  Alligator  Creek i,255 

Improvement  of i,252;  ii,1543 

Plan  and  estimate  of  cost  for  improvement  of  entrance i,  255;  n,  1551 

Charlevoix  Harbor,  Mioh.,  improvement  of i,  503;  rv,  2946 

Charlotte  Harbor,  Fla.: 

Examination  and  survey i,288 

Bxamination  and  survey  of  inside  passage  to  Punta  Rasa i,  288 

Improvement  of i,279;  n,1626 

Charlotte  Harbor,  N.  Y.: 

Improvement  of i,  544;  iv,8180 

Water  leveto l,637;  vi,3859,8868 

Charts: 

Military  and  other  maps 1,689,640 

Northern  and  Northwestern  Lakes i,688;  vi,8851 

Chatham  Harbor,  Mass.,  improvement  of 1,80,1098 

Chatham  New  Harbor,  Mass.,  removal  of  wreck 1,81^1095 

Chattahoochee  River,  Ga.  and  Ala.: 

Improvement  below  Columbus,  Ga i,298;  n,1660 

Improvement  between  Weetpoint  and  Franklin,  Ga i,  294;  n,  1668 

Chattanooga,  Tenn.: 

Improvement  of  Tennessee  River  above 1.401;  in,2252 

Improvement  of  Tennessee  River  below i,403;  in,2? 

Cheboygan  Harbor,  Mich.: 

Examination  and  survey i,* 

Improvementof i,510;  rv,r 

Chefuncte  River,  La.,  improvement  of i,318;  n,l 

(Dhehalis  River,  Wash.,  improvement  of i,602;  rv,8266 

Chelsea  Creek,  Boston,  Mass.  (see  Boston) 1,73,1077 

Chequamegon  Bav,  Wis.  (see  Ashland) i,451;  m,2708 

Chesapeake  Bay,  Md.  and  va.: 

Cape  Charles  City  Harbor,  Va.,  improvement  of i,227;  n,1478 

Hampton  Roads,  Va.,  defenses 1,36,884 
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Chesapeake  Bay,  Md.,  and  Va.— Ck)ntinned. 

Rockhall  Harbor,  Md. ,  examination  and  snrvey 1,903 

Rockhall  Harbor,  Md. ,  improvement  of i,  201 ;  ii,  1397 

Waterway  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C I,  229;  ii,  1481 

Waterway  from  Norfolk,  Va.,  to  sounds  of  North  Carolina i,  228;  n,  1480 

Wrecks,  removal  of i,  232;  ii,  1484 

Chester  River,  Md.,  improvement  of i,  193;  n,  1383 

Chicago  and  Northwestern  Railway  Company: 

Bridge  of,  across  Embarrass  River,  Wis , i,  681 

Bridge  of,  across  Fox  River,  Wis i,  620 

Bridge  of,  across  Manitowoc  River, Wis i,  622 

Chicago  and  West  Michigan  Railway  Company,  bridge  of i,  624, 625 

Chicago  £>rainage  Canal,  111 _ I,  40 

Chicago  Harbor  and  River,  111. : 

Bridge  near  Clyboum  Place,  reconstruction  of i,  620 

Bridges  across  Calumet  and  Little  Calumet  rivers,  construction  of...      i,  622 

Bridge  at  Taylor  street,  reconstruction  of I,  622 

Bridge  south  of  Taylor  street,  construction  of i,  622 

Drainage  canal i,  40 

Examination  and  survey  of  river i,  485 

Harbor  lines  at  Calumet  (South  Chicago)  Harbor i,  89;  rv,  2891 

Improvement  of  Calumet  (South  Chicago)  Harbor i,  477;  rv,  2838 

Improvement  of  channels  in  waters  connecting  Great  Lakes. . .  i,  505;  iv,  2953 

Improvement  of  outer  harbor i,474;  rv,2821 

Improvement  of  river 1,476;  iy,2826 

Survey  of  Illinois  and  Des  Plaines  rivers  for  extension  of  navigation  to 

Lake  Michigan i,485;  nr,2890 

Wreck  in  North  Branch,  removal  of 1,485;  iv,  28^3, 2866 

Chicago,  Indianapolis  and  Louisville  Railway  Company,  bridge  of i,  628 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company: 

Bridge  of,  across  Chicago  River  (North  Branch),  111 1,620 

Bridge  of,  across  Fox  River,  Wis 1,621 

Chicago  Terminal  Transfer  Railway,  bridge  of 1,622 

Ch  ckasahay  River,  Miss. ,  improvement  of i,  311 ;  n,  1720 

Chief  of  Engineers,  officers  on  duty  in  office  of i,641 

Chincoteague  Bay,  Va. ,  improvement  of  waterway  to  Delaware  Bay.  i,  190;  n,  1881 
Chipola  River,  Fla.: 

Improvement  of  lower  river i,290;  ii,1658 

Improvement  of  upper  river i,291;  n,  1656 

Chippewa  River,  Wis.,  improvement  of i,380;  in,  2195 

Chitto,  Bogue,  La.,  improvement  of i, 816;  ii,  1729 

Chocolate  Bayou,  Tex.,  examination  and  survey 1,346 

Choctaw  and  Memphis  Railroad  Company: 

Bridge  of,  across  Arkansas  River,  Ark 1,618 

Bridge  of ,  across  Fourche  Le  Fevre  River,  Ark i,619 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement  of i,294;  u,  1664 

Choptank  River,  Md.,  improvement  of 1,193;  ii,1384 

Christiana  River,  Del.  (see  Wilmington  Harbor) l,  182;  li,  1869 

Cincinnati,  Ohio,  survey  of  Ohio  River  at  Cullums  Ripple if  417;  in,  2367 

City  of  Duluth  (steamer) ,  removal  of  wreck  of i,  505;  iv,  2951 

City  of  Waco  (steamship) ,  removal  of  wreck  of i,  345;  ii,  1972 

Civilian  assistants  to  engineer  officers,  equipment  of i,  8, 664 

Claiborne  Harbor,  Md. ,  examination  ana  survey i,  203 

Clar ksdale.  Miss. ,  survey  of  Big  Sunflower  River  up  to i,  362 

Clatskanie  River,  Oreg. ,  improvement  of i,  595 ;  iv,  3247 

Clay  County,  W.  Va. ,  construction  of  bridge  across  Elk  River i,  621 

Clear  Creek,  Tex.,  examination  and  survey — 1,346 

Clearwater  River,  Idaho,  improvement  of i,  588;  iv,  8231 

Cleveland, Cincinnati, Chicago  and  St.  Louis  Railway  Company,  bridge  of.,  i,  622 
Cleveland  Harbor.  Ohio: 

Bridge  at,  reconstruction  of 1,622 

Estimate  of  cost  of  improvement i,536;  iv,3075 

Harbor  lines i,39;  iv,3080 

Improvement  of i,530;  iv,3057 

Water  levels 1,637;  vi,  3859, 3861 

Clinch,  Fort,  Fla.  («ee  Cumberland  Sound) 1,27,886 

Clinch  River,  Tenn.,  improvement  of i. 1,408;  ui,2303 

Clinton  River,  Mich. ,  improvement  of l,  519;  rv,  8001 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via.  i,  237;  n,  1407 
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Clubfoot  River,  N.  C. ,  improvement  of  waterway  yia 1, 237;  n,  1407 

Oly bourn  Place,  Chicago,  111. ,  bridge  across  Chicago  River i,  620 

Coanjock  Bay,  N.  C. ,  improvement  of  waterway  via i,  229;  n,  1481 

Cocheco  River,N.H.,  improvement  of i,59;  1046 

Coenties  Reef,  East  River,  N.  Y. ,  examination  and  survey i,  142 

Cohasset  Harbor, Mass., examination  and  survey 1,81 

Colchester,  Vt, ,  construction  of  bridge  across  Lake  Champlain i,  619 

Colgate  Creek,  Md.,  removal  of  wreck i,  205;  n,  1410 

CoLGrubb  (tugboat),  removal  of  wreck  of 1,147;  n,1277 

Colleton  County,  S.C.,  bridge  of i,625 

Colorado,  Department  of  the,  reconnaissances  and  explorations i,  639;  vi,  3880 

Colorado  River,  Tex.,  examinations  and  surveys l, 846 

Columbia,  S.  C. ,  construction  of  bridge  across  Congaree  River i,  623 

Columbia,  Department  of  the,  reconnaissances  and  explorations  . . .  i,  639;  vi,  3879 
Columbia  River,  Greg,  and  Wash. : 

Boat  railway,  construction  of i,582;  iv,3221 

Cascades  Canal,  construction  of i,584;  iv,3222 

Cascades  Canal,  operating  and  care i,586;  iv,3224 

Celilo,Oreg.,  improvement  above i,580;  rv,3219 

Gauging i,598;  iv,3250 

Mouth  of ,  defenses  at 1,36,993 

Mouth  of,  examination  and  survey i,599 

Mouth  of,  improvement  at i,595;  rv,3246 

Mouth  to  Willamette  River,  examination  and  survey l,  699 

Mouth  to  W  illamette  River,  improvement  from i,  592;  rv,  8239 

Three-mile  Rapids, improvement  at i,582;  iv,8221 

Tongue  Point,  Greg. ,  improvement  below 1, 594;  rv,  3245 

Vancouver,  Wash.,  to  Willamette  River,  improvement  from. . .  i,  586;  rv,  8229 

Colusa  County  and  town,  Cal. ,  bridge  across  Sacramento  River i,  623 

Comp ton  Creek,  N.  J., improvement  of _  i,161;  n,1312 

Conanicut  Island,  Narragansett  Bay,  R.  L,  harbor  lines  at  Jamestown. .  i,  89, 1146 

Conecuh  River.  Ala.,  improvement  of 1,298;  n,1674 

Congaree  River.  S.  C. : 

Construction  of  bridge  near  Columbia 1,628 

Improvement  of 1,251;  n,1589 

Improvement  between  Columbia  and  Granby    i,  252;  n,  1542 

Congressional  bills  authorizing  construction  of  bridges,  examination  of .-        i,  39 
Conneaut  Harbor,  Ghio: 

Improvement  of i,534;  iv,3071 

Water  levels i,637;  vi,8859,8861 

Connecticut,  defenses  of  coast i,  19,  747 

Connecticut  River,  Conn. ,  improvement  below  Hartford i,  lt)4, 1158 

Contentnia  Creek,  N,  C,  improvement  of i,  235;  n,  1492 

Contest  (schooner),  removal  of  wreck  of i,  473;  rv,  2812 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for i,  615 

Continuing  contracts i,38 

Allegheny  River,  Pa.,  locks  and  dams i,421;  ni,2404 

Aransas  Pass,  Tex i,344;  u,1972 

Ashtabula  Harbor,  Ghio 1,533;  rv,3068 

Baltimore  Harbor,  Md i,  203;  n,1405 

Bay  Ridffe  Channel,  New  York  Harbor,  N.  Y i,  144;  n,  1266 

Big  Sandy  River, Ky.  and  W.  Va 1,483;  in,2501 

Black  River  (Lorain)  Harbor,  Ghio i,529;  iv,3055 

Black  Rock  Harbor,  Buffalo,  N.  Y 1,540;  iv,  3114 

Black  Warrior  River,  Ala. ,  below  Tuscaloosa i,  305;  ii,  1708 

Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek  .  i,  304;  u,  1702 

Boston  Harbor,  Mass 1,71,1074 

Bridgeport  Harbor,  Conn 1,112,1168 

Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y. .  i,  540;  iv,  3114 

Buffalo  Harbor,  N.  Y i,538;  iv,8101 

Buttermilk  Channel,  New  York  Harbor,  N.  Y i,144;  ii,1266 

Calumet  Harbor. Ill i,477;  rv,2838 

Cape  Porpoise  Harbor,  Me 1,58,1046 

Casaadee  Canal, Columbia  River,  Greg i,584;  iv,8222 

Charleston  Harbor,  S.  O 1,252;  n,1542 

Chicago  River,  111 i,476;  iv,2826 

Christiana  River,  Del 1,182;  ii,1869 
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Continning  contracts— Continued. 

Cleveland  Harbor,  Ohio 1,580;  rr,8057 

ColTunbia  River  at  the  Cascades,  Oreg 1,584;  jy, 9222 

Congaree  River,  S.  C i,252;  n,1542 

Cnmberland  River  above  Nashville,  Tenu i,899;  in,2242 

Ciunberland  Sound,  Ga.  and  Fla 1,267;  n,  1508 

Deep  Creek,  Va.,  and  waters  connecting  with  Pamlico  Sound.,  i, 228;  n,  1480 

Delaware  Bay,  Del.,  harbor  of  refuge i,178;  n,1854 

Delaware  River,  N.  J.,  Pa.,  and  Del i,164;  n,1817 

Detroit  River,  Mich i,520;  iy,3008 

Duluth  and  Superior  Harbor,  Minn,  and  Wis i,  449;  ui,  261 1 

Dunkirk  Harbor,  N.  Y i,537;  iv,3096 

East  Channel,  New  York  Harbor,  N.  Y i,142;  n,1261 

Elizabeth  River,  Va.,  to  Pamlico  Sound,  N.  C,  waterway i,228;  n,  1480 

Erie  Basin,  Buffalo,  N.  Y i,540;  iv,8114 

Everett  Harbor,  Wash i,608;  iv,8273 

Palls  of  Ohio  River  at  Louisville,  Ky i,440;  in,2545 

Galveston  Harbor,  Tex 1,338;  ii,1958 

Grays  Harbor,  Wash i,  600;  iv,  8261 

Great  Kanawha  River,  W.  Va i,427;  ra,2479 

Great  Lakes,  channels  in  connecting  waters  of i,  505;  rv,  2058 

Gulfport,  Miss.,  channel  to  Ship  Island  Harbor i,  312;  n,  1722 

Hay  Lake  Channel,  St.  Marys  River,  Mich i,  508;  iv,  2970 

Horn  Island  Haxbor,  Miss 1,310;  n,  1718 

Hudson  River,  N.  Y i,  151;  n,  1203 

Humboldt  Harbor  and  Bay,  Cal i,  550;  iv,  8185 

Illinois  and  Mississippi  Canal,  111 i,  482;  iv,  2858 

Indiana  Chute,  falls  of  Ohio  River,  Louisville,  Ey i,  440;  m,  2545 

Kenosha  Harbor,  Wis i,  460;  iv,  2781 

Kentucky  River,  Ky i,  437;  m,  2613 

Keweenaw  Bay  to  Lake  Superior,  Mioh.,  waterway  from i,  452;  iii,  2707 

Lorain  Harbor,  Ohio i,  520;  iv,  8055 

Michigan  City  outer  harbor,  Ind 1,486;  rv,  2897 

MilwaulceeBay,  Wis.,  harbor  of  refuge i,  466;  rv,  2767 

Mississippi  River,  closure  of  Pass  a  Loutre i,  823;  n,  1841 

Mississippi  River,  Head  of  Passes  to  Ohio  River i,  616;  v,  3201 

Mississippi  River,  between  Missouri  and  Ohio  rivers l,  89, 870;  m,  2058 

Mississippi  River,  between  Missouri  River  and  St.  Paul ...  i,  89, 875;  m,  2102 

Mississippi  River,  between  St.  Paul  and  Minneapolis i,  878;  in,  2173 

Missouri  River,  below  Sioux  City,  Iowa i,  617;  vi,  8655 

Mobile  Harbor,  Ala i,303;  n,1606 

Monongahela  River,  W.  Va.  and  Pa 1,417,418;  ni,2878,2875 

Narr^ansettBay.R.  1 1,80,1125 

New  Haven  Harbor,  Conn 1,107,1162 

Newtown  Creek,  N.  Y i,187;  n,1280 

New  York  Harbor,  N.  Y.,  East  Channel    ..  i,  142;  n,  1261 

New  York  Harbor,  N.  Y. ,  Gowanus  Bay  channels i,  144;  n,  1366 

New  York  Harbor,  N.Y..  Newtown  Creek.. i,137;  n,1239 

Norfolk  Harbor,  Va.,  to  Pamlico  Sound,  N.  C i,228;  n,1480 

Northern  and  Northwestern  Lakes,  channels  connecting i,  505;  rv,  2053 

Oakland  Harbor,  Cal i,554;  IT,3163 

Ocmulgee River,  Ga i,263;  n,1582 

Ohio  River,  falls  at  Louisville,  Ky i,440;  iii,2545 

Ohio  River,  movable  dams i,414;  in,2862 

Osage  River,  Mo i,617;  yi,8663 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va i,228;  n,  1480 

Pasoagoula  River,  Miss i,810;  n,17l8 

Pass  a  Loutre,  Mississippi  River i,323;  n,  1841 

Patapsco River,  Md i,203;  n,1405 

Plaquemine Bayou,  La i,325;  n,1844 

.  Point  Judith  harbor  of  refuge,  R.  I 1,08,1185 

Portage  Lake  harbor  of  refuge,  Mich 1,501;  iv,d042 

Portland  Harbor,  Me.,  including  Back  Cove 1.55,1041 

Potomac  River,  below  Washington,  D.  C i,  200 ;  n,  1410 

Providence  River  and  Narragansett  Bay,  R.  I 1,80,1125 

Racine  Harbor,  Wis i,  468;  rv,  8776 

Red  Hook  Channel,  New  York  Harbor,  N.  Y i,144;  n,1266 

Bookland  Harbor,  Me i,51>1084 
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Gontinaing  oontracta— Gontdntied. 

Sabine  Pass,  Tex 1,885;  n,1858 

Sacramento Biver,  Gal i,M7;  iv,3169 

St.  Joseph  Harbor,  Mich i,488;  iv,2901 

St.  Marys  River,  Mich.,  Hay  Lake  Channel 1,508;  iv,2979 

Sandbeach  harbor  of  refnge,Mich i,518;  iv,2988 

San  Francisco  Harbor,  Gal-... i,564;  iv,8162 

San  Pedro  Bay, Gal i,550;  iv,8156 

Savannah  Haxbor,  Ga i,255;  u,1569 

Savannah  Biver,  Ga. ,  between  Angnsta  and  Savannah i,  257;  n,  1567 

Sheboygan  Harbor.  Wis i,  465;  iv,  2762 

Ship  channel  connecting  waters  of  the  Great  Lakes i,  505;  rv,  2958 

ShipIslandHarbor,  Miss.,  channel  to  Gnlf port i,812;  n,1722 

Sonth  Chicago  Harbor, HI.  (aeeGalnmet  Harbor) i,477;  iv,2888 

Snperior  Harbor,  Wis i,449;  in,2611 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from i,  452;  m,  2707 

Tampa  Bay,  Fla i,282;  n,1632 

Toledo  Harbor ,  Ohio i,524;  iv,8020 

Tombigbee  and  Warrior  rivers,  below  Tnscaloosa,  Ala i,805;  n,  1708 

Union  Biver,  Me 1,47,1024 

Vicksbnrff  Harbor,Mis8 i,857;  n,2015 

Warrior  Kiver,  Ala.,  below  Tuscaloosa i,805;  n,1708 

Warrior  Biver,  Ala.,  from  Tuscaloosa  to  Daniels  Creek i,804;  u,1702 

White  Biver  (Upper),  Ark i,865;  n,2038 

Willamette  Biver,  above  Portland,  Qreg i,591;  rv,8284 

Wilmington  Harbor,  Del i,182;  u,1869 

WinyahBay,aG i,247;  n,1527 

Yamhill  Biver,  Greg i,591;  iv,8284 

Taquina  Bay,  Greg i,574;  iv,8212 

Yazoo  Biver,  Miss.,  at  the  mouth 1,857;  n,2015 

Contracts,  oontinuinjgf.    See  Continuing  contracts. 

Cooper  Greek,  N.  J.,  improvement  of i,177;  n,1860 

Coosa  Biver,  Gkb.  and  .Ala.: 

Improvement  above  East  Temu ,  Va.  and  Ga.  B.  B.  Bridge i,  800;  n,  1682 

Improvement  below  East  Tenn. ,  Va.  and  Ga.  B.  B.  Bridge i,  801 ;  n,  1689 

Operating  and  care  of  locks  and  dams i,802;  u,1692 

Coos  Bay,  Harbor,  and  Biver,  Greg. : 

Dredging  harbor i,568;  iv,8205 

Improvement  of  entrance  to  bay  and  harbor i,  567;  rv,  8208 

Improvement  of  river i,570;  iv,8208 

Copper  Harbor,  Mich., examination  and  survey i,466 

Goquille  Biver,  Greg. : 

Improvement  below  CoquiUe 1,568;  iv,8200 

Improvement  between  Goquille  and  Myrtle  Point i,  566;  iv,  8202 

Goraopolis  and  Sewickley  Bridge  Company,  bridge  of i,620 

Cordelia  Slough,  Gal., construction  of  bridge  across i,622 

Cornelia  Ann  (pungy) , removal  of  wreck  of i,202;  n,1898 

Corporations, occupancy  of  public  stmctores  by i,88 

Corps  of  Engineers: 

Changes  in  personnel i,8 

Laws  of  Fifty-fifth  Congress,  third  session,  affecting  the yi,8908 

Number  and  distribution  of  officers i,8 

Officers  detached i,4 

Goscob  Harbor,  Conn., improvement  of 1,122,1184 

Cottage  Citv,  Mass.,  examination  and  survey  at i,97 

Cotuit  Haroor,  Mass.,  examination  and  survey i,97 

Courtableau  Bayou,  La.,  improvement  of i,826;  n,1847 

Cowlitz  Biver, WashMimprovement of i,597;  iv,8249 

Craft,  sunken.    See  Wrecks. 

Crescent  Bay  and  City,  Gal.,  examination  and  survey  at i,  561 

Crisfield  Harbor,  Md.: 

Harbor  lines i,89;  n,1899 

Bemovalof  wreck i,202;  n,1898 

Groatan  Sound,  N.  C.,  improvement  of  waterway  to  Norfolk,  Va..  i,228;  n,1480 

CrocA;et^,Daind  (barge),  removal  of  wreck  of i,147;  n,1278 

Crooked  Biver,  Fla.  (see  Carrabelle  Bar  and  Harbor) i,288;  n,1647 

Crooked  Slough,  IlL,  survey  for  dam  across i,877 

Gross  Bip  Li^VShip,  Vineyard  Sound,  Mass.,  removal  of  wreck  near.,  i, 96, 1144 
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Crystal  River,  Pla.,  examination  and  survey.. 1,288 

Ctulums  Ripple,  Ohio  River,  survey  at 1,417:  in,  2367 

Cumberland  River,  Tenn.  and  Ky. : 

Gauging  («ee  Mississippi  River) 1,88,860;  n,2025 

Improvement  above  Nashville,  Tenn i,399;  in,d242 

Improvement  below  Nashville,  Tenn ,,  i,397;  iu,2238 

Cumberland  Sound,  Ga.  and  Fla.: 

Defenses  of 1,27,886 

Improvement  of i|267;  li,1593 

Current  River,  Ark.  and  Mo.: 

Examination  andsurvey • 1,369 

Improvement  of i,867;  n,2a43 

Currituck  Sound,  N.  C. ,  improvement  of  waterway  via i,  229;  n,  1481 

Curtis  Bay,  Baltimore,  Md. : 

Alteration  of  bridge  across  Stone  House  Cove 1,624,626 

Improvement  of  channel  to i,204;  11,1409 

Cut-off,  Apalachicola  River,  Fla. ,  improvement  of i,  290;  u,  1653 

Cuyahoga  River,  Ohio: 

Bridge  at  Cleveland,  reconstruction  of i,622 

Estimate  of  cost  of  improving  Cleveland  Harbor i,  536;  rv,  3075 

Harbor  lines  at  Cleveland i,39;  iv,8080 

Improvement  of  Cleveland  Harbor i,530;  iy,8057 

Cypher  (lighter),  removal  of  wreck  of 1,266;  u,1592 

Cypress  Bayou,  Tex.  and  La.,  improvement  of i,350;  11,1992 

D. 

Dams.    See  Canals  arid  Waterways. 

Darien  Harbor,  Ga.: 

Defenses  of 1,27,882 

Improvement  of 1,260;  n,1574 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care i,  413;  in,  2347 

D6bris,  mining,  in  California 1,618;  vi,8747 

Deep  Creek  Branch,  Elizabeth  River,  Va.: 

Estimate  of  cost  of  dredging i,  232;  n,  1485 

Improvement  of  waterway  via i,  228;  ii,  1480 

Deer  Island  Thoroughfare,  Me.,  removal  of  wreck l,62, 1049 

Defenses,  seacoast.    See  Fortifications. 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Defenses  of  river 1,22,788 

Delaware  Breakwater,  Del.,  construction  of,  including  final  report 

thereon i,172;  u,  1345, 1346 

Harbor  of  refuge  in  bay,  construction  of 1,173;  u,1354 

Improvement  of  river 1,164;  u,1317 

Marcushook,  Pa.,  improvement  of  ice  harbor i,171;  n,  1344 

Philadelphia  and  Camden  harbors,  improvement  of,  including  final 

report  thereon 1,168;  n,  1328,1380 

Pier  noar  Lewes,  Del.,  construction  of i,  171;  n,  1344 

Waterway  to  Chincoteague  Bay,  Va.,  improvement  of i,  190;  n,  1381 

Wrecks,  removal  of i,182;  n,1367 

Delaware  Breakwater,  Del.,  construction  of,  including  final  report  there- 
on  1,172;  n,  1345. 1346 

Delta  Point,  La.  («ee  Mississippi  River) i,616:  v,3291,3386 

Departments,  Executive,  Washington,  D.  C,  telegraph  and  telephone 

connections  between i,633;  vi,3838,3842 

Departmen  ts,  military,  reconnaissances  and  explorations i,  639;  vi,  3871 

Depot,  Engineer,  Willets  Point,  N.  Y 1,6,8,660 

Derelicts.    See  Wrecka 

Deschutes  River,  Wash.  («ee  Olympia) i,605;  iv,8270 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and 

care i,376;  in,2160 

Des  Plaines  River,  UL,  survey  for  extension  of  navigation  to  Lake 

Michigan 1,485;  rv,2890 

Detroit  and  Northern  Railway  Company,  bridge  of i,  623 

Detroit  River,  Mich.: 

Improvement  of i,520;  IY,300B 

Improvement  of  channels  in  waters  connecting  Great  Lakes. . .  i,  505;  iv,  2958 

Diamond  Reef,  East  River,  N.  Y.,  examination  and  sunrsy i»14tt 
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DiddnBon  Bayou,  Tex.,  examination  andBiiryey i,846 

Dismal  Swamp  Canal,  Va.  and  N.  C. ,  improvement  of  waterway  via.  i,  228;  n,  1480 

Disposition  of  personal  property  when  not  needed 1,43 

District  of  Columbia.    See  Washington. 

Dividiner  Creek  (La  Trappe  River) ,  Md.,  improvement  of i,  194;  n,  1386 

Division  engineers i,48 

Divisions,  engineer i,48 

Doboy  Bar,  Ga., improvement  of i,260;  n,1578 

Z>onneZZ  (canal  boat),  removal  of  wreck ifl47;  n,1277 

Double  Bayon,  Tex.,  improvement  of i,343;  n,1970 

Douglass  (tug),  removal  of  wreck  of i,254;  n,1550 

Dred^  boats: 

For  works  in  Florida,  construction  of ,-.  i,277;  ii,161d 

For  works  on  Texas  coast,  procurement  of i,343;  u,1970 

Sale  of ,  when  not  needed i,43 

Dubuque,  Iowa,  reconstruction  of  bridge  across  Mississippi  River i,  619 

Dubuque  and  Dunleith  Bridge  Company,  bridge  of 1,619 

Duck  Creek  (Smyrna  River),  Del.: 

Improvement  of i,  187;  n,1376 

Removal  of  wreck .• i,202;  ii,1398 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge i,  106, 1161 

Duluth  Harbor,  Minn.: 

Improvement  of i,449;  ni,2611 

Improvement  of  channels  in  waters  connecting  Great  Lakes . .  i,  505;  rv,  2958 
Dunkirk  Harbor,  N.  Y.: 

Examination  and  survey i,543 

Improvement  of i,537;  iv,3096 

Dunleith,  ILL ,  reconstruction  of  bridge  across  Mississippi  River i,  619 

Duval  County,  Fla.,  bridge  of i,626 

Duwamlsh  River,  Wash.  («ce  Puget  Sound) i,603;  iv,3267 

Duxbury  Harbor,  Mass.,  improvement  of i,78,  1085 

Dyckmans  Meadows,  N.  Y.  (see  Harlem  River) i,  135;  u,  1232 

DyerCounty,  Tenn.,  bridge  of 1,620 

Dynamite  batteries 1^12 

E. 

Eadfl,  James  B.,  improvement  of  South  Pass,  Mississippi  River,  by  repre- 
sentatives of 1,40,317;  n,1815 

EastBay  Bayou,  Tex.,  examination  and  survey 1,846 

East  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of i,142;  ii,1261 

Survey  of i,147;  ii,1279 

East  Chester  Creek,  N.  Y.,  improvement  of i,128;  u,1215 

East  Dubuque,  111.,  reconstruction  of  bridge  across  Mississippi  River i,  619 

Eastern  Bay,  Md. ,  examination  and  survey  of  Claiborne  Harbor i,  203 

Eastern  Branch,  Elizabeth  River,  Va.  («ec  Norfolk  Harbor) i,223;  ii,1471 

Eastern  Branch,  Potomac  River,  D.  C.  (see  Anacostia  River) 1,222;  n,1443 

E^t  Pass,  Carrabelle  Harbor,  Fla. ,  examination  and  survey i,  302 

East  River,  G«.    See  Brunswick. 
East  River,  N.  Y.: 

Examination  and  survey  of  Diamond  and  Coenties  reefs i,  142 

Harbor  lines i,39;  n,  1254, 1255, 1258 

Improvement  of i,134;  n,1229 

Improvement  of  Wallabout  Channel i,138;  n,1242 

Survey  of  Wallabout  Channel i,141;  n,1251 

Eaton,  J.  M,  (schooner),  removal  of  wreck  of 1,81,1094 

Echo  Bay,  New  Rochelle,  N.  Y.  (see  New  Rochelle  Harbor) i,  142 

EdentonBay,  N.  C,  improvement  of i,230;  n,1482 

Eighth  Army  Corps,  reconnaissances  and  explorations i,  639;  vi,  3871 

Elizabeth  River,  N.  J.,  improvement  of i,157;  n,1305 

Elizabeth  River,  Va.: 

Bridge  across  Southern  Branch,  construction  of i,622 

Estimate  of  cost  of  dredging  Deep  Creek  Branch i,232;  n,1485 

Improvement  of i,224;  ii,1473 

Norfolk  Harbor  and  approaches,  improvement  of i,  223;  n,  1471 

Waterway  to  Albemarle  Sound,  N.  C,  improvement  of.. i,229;  ii,  1481 

Waterway  to  sounds  of  North  Carolina,  improvement  of i,228;  n,1480 

Western  Branch,  improvement  of i,225;  ii,1474 


Digitized  by 


Google 


14  INDEX. 

Elkpoint,  S.  Dak.  («e6  MiflBouri  River) i,889;  iii,d2Sl 

ElkBiyer.Md.: 

Examination  and  snryey i,208 

Removal  of  wrecks  of  J.  E.  GiUingham  and  Wm.  E.  Weller i,  202;  n,  1898 

Elk  River,  Tenn.  and  Ala.: 

Improvement  of i,409;  in,2806 

Preliminary  report  of  survey i|410;  ni,2806 

Elk  River,  W.Va.: 

Oonstmction  of  bridge  at  Clay i,C2l 

Examination  and  survey 1,440 

Improvement  of i,  429;  m,  2496 

Elliott,  John  W,  (sloop) ,  removal  of  wreck  of,  in  Delaware  River. .  i,  182;  n,  1367 

EUia,  Joseph  R,  (schooner) ,  removal  of  wreck  of it  182;  n,1307 

Embankments i,14 

Embarrass  River,  Wis., constmction  of  bridge  across i,621 

Emplacements .'       i,10 

Employees,  in  jnred,  recommendation  in  aid  of 1,43 

Enmcott  Board i,9 

Engineer  Depot,  Willets  Point,  N.Y i,  6, 8, 600 

Engineer  divisions i,48 

Engineer  officers. equipment  of  civilian  assistants  to i,8,664 

Engineers,  Battalion  of i,6,657 

Engineers,  Chief  of ,  officers  on  dufcy  in  office  of 1,641 

Engineer  School,  Fort  Totten,N.Y 1,5,8,653 

Engineers,  Corps  of : 

Changes  in  personnel... i,8 

Laws  of  Fifty-fifth  Congress,  third  session, affecting  the ¥1,8903 

Number  and  distribution  of  officers i,8 

Officers  detached i,4 

Engineers,  division i,48 

Engineers, The  Board  of 1,6,645 

Engineer  troops  and  civilian  assistants,  equipment  of 1,8,664 

Equipmentof  engineer  troops  and  civilian  assistants 1,8,664 

Erie  Basin,  Buffiao,N.T., improvement  of  entrance i,540;  rv,8114 

Erie  Canal,  N.Y.,  preservation  of  benchmarks i,636;  vi,8859 

Erie  Harbor, Pa.: 

Improvement  of i,586;  iv,8091 

Water  levels i,687;  vi,8869,8861 

Erie  Lake: 

See  aUo  Northern  and  Northwestern  Lakes. 

Water  levels 1,687;  vi,8869,8861 

Escambia  River,  Fla.,  improvement  of i,298;  n,1674 

Escanaba,  Mich.,  water  levels i,637;  vi,8859,8860 

Esopus  Creek.  N.  T.  (8ee  Saugerties  Harbor) 1,168,164;  n,1299 

Essex  River.  Mass.,  improvement  of 1,65,1068 

Estherville-Minim  Creek  Canal,  S.  C.  (see  ai»o  Santee  River) . . .  i,  249, 255;  n,  1682 
Estimates  of  appropriations  required : 

Fortifications i,87 

River  and  harbor  examinations,  surveys,  etc 1,616 

River  and  harbor  improvements i,38 

Everett  Harbor,  Wash.,  improvement  of i,608;  rv,8273 

Everett^Wm,  (schooner) ,  removal  of  wreck  of u,1278 

Examinations,  estimate  of  appropriation  for 1,615 

Excelsior  (barge) ,  removal  of  wreck  of 1,96,1144 

Executive  Departments,  Washington,  D.  C,  telegraph  and  telephone 

connections  between i,683;  vi,8888,8842 

Exeter  River,  N.  H.,  improvement  of 1,61,1048 

Explorations  and  reconnaissances  in  military  departments ..  ....••  1,639;  yi,8^1 

Explosives.    See  Submarine  mines  and  Torpedoes. 

F. 

Fairhaven,  Mass.    See  New  Bedford. 

Fairport  Harbor,  Ohio,  improvement  of i,582;  IY,8064 

Fairy  Lake,  Tex.  and  La.  (^ee  Cypress  Bayou) i,350;  ii,1992 

Falia,Bogue,  La.,  improvement  of i,818;  n,1888 

Fall  River  Harbor,  Mai.,  improvement  of 1,91,1180 
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Feather  BiTer,  Cal.: 

Improvement  by  Califomia  Debris  Commission 1,618;  vi,8747 

Improvement  of 1,657;  iv,3169 

Femandina,  Fla.: 

Defenses  of i,27,888 

Improvement  of  viraterway  to  Savannah,  Qtk i,  266;  n,  1690 

Fishing  Creek,  N.  C,  improvement  of i,  234;  n,  1489 

Five-mile  Creek,  Ala.,  survey  for  canal  to  Warrior  River i,817;  n,1730 

Five-mile  River  Harbor,  Conn. ,  improvement  of i,  119, 1180 

Flag  Lakeand  River,  Wis.  (see  Portwing) i,466 

Flathead  River,  Mont: 

Improvement  of if  614;  iy,3280 

Snrveyof i,614 

Flinty  Fannie  (schooner),  removal  of  wreck  of i,  96, 1146 

Flint  River,  Ga.,  improvement  of i,  292;  n,  1667 

Florida,  State  of: 

Construction  of  dredge-and-snag  boat 1,277;  n,1613 

Defenses  of  east  coast 1,27,888 

Plan  and  estimate  of  cost  for  removing  water  hyacinth i,  40, 277;  u,  1613 

Removing  water  hyacinth i,  276;  n,  1612 

Floyd,  Sergt  Charles,  monument  to i,641 

Flushing  Bay,  N.  Y.,  improvement  of i,183;n,1227 

Flynns  Knoll,  N.  Y.,  removal  of  wreck  on 1,147;  n,1278 

Foreign  possessions,  defense  of i,9 

Forked  Deer  River,  Tenn.: 

Construction  of  bridge  at  Yellow  Bluff 1,620 

Improvement  of i,  896;  m,  2236 

Fort  Cflnch, Fla.  («ce  Cumberland  Sound) i,27,886 

Fortifications: 

Djmamite  batteries i,12 

Estimates  of  appropriations  required i,87 

Gun  and  mortar  batteries...*. i,10 

Insular  possessions i,9 

National  Defense  appropriation  and  allotments i,  16 

Preservation  and  repair  of i,  13 

Pro^^ressof  work i,9 

Projects 1,9 

Range  and  position  finders 1,13 

Sea  walls  and  embankments i,14 

Sites 1,14 

Submarine  mines i,16 

Supplies  for  coast  defenses i,14 

Temporary  defenses i,10 

Fort  Johnston,  N.C.,  defenses  at 1,26,846 

Fort McHenry, Md.  (see Baltimore) 1,23,806 

Fort  Macon, N.C.,  defenses  at 1,26,846 

Fort  Marion, Fla., defenses  at 1,28,888 

Fort  Monroe,  Va.  («ee  Hampton  Roads} i,26,834 

Fort  Montgomery,  N.  Y.  (see  Great  Lakes) 1,83,976 

Fort  Niagara,  N.  Y.  (see Great  Lakes) 1,83,974 

Fort  Pierre,  S.  Dak.  (see  Missouri  River) i,387;  ui,2219 

Fort  Pulaski,  Ga., defenses  at 1,27,870 

Fort  Screven,  Ga.,  defenses  at 1,27,870 

Fort  Totten,N.Y.,  post  of 1,5,6,8,661 

Fort  Washakie,  Wyo.,  military  road  to  Buffalo  Fork,  Snake  River,  i,  640;  vi,  8881 

FortWayne,  Mich,  (sec Great  Lakes) 1,83,974 

Fort  Wool,  Va.,  (see  Hampton  Roads) 1,25,841 

FostersFerry,Warrior  River,  Ala.,  construction  of  bridge 1,623 

Fourche  Le  Fevre.River,  Ark. ,  construction  of  bridge  across i,  619 

i^oj;  (canal  boat),  removal  of  wreck  of i,147;  n,1278 

Fox  River,  Wis.: 

Bridge  at  Omro,  reconstruction  of 1,621 

Bridge  at  Oshkosh,  reconstruction  of 1,620 

Examination  and  snrveyof  Green  Bay  Harbor i,474 

Harbor  lines  at  Oshkosh i,89;  rv,2819 

Improvement  of l,471;  iv,2789 

Improvement  of  Green  Bay  Harbor i,469;  iv,2734 

Operating  and  care  of  locks  and  dams i|478;  iy,2794 
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Frankfort  Harbor,  Mich.,  improTement  of 1,501;  rv,  1^944 

French  Broad  River,  Tenn. ,  improvement  of i,  406;  ni ,  2300 

Friend,  Lottie  K.  ( schooner),  removal  of  wreck  of,  in  Delaware  Bay  i,  182;  n,  1367 
Fulton,  Ark.: 

Improvement  of  Red  River  above 1,349;  n,1991 

Improvement  of  Red  River  below i,847;  n,1979 

O. 

OalenaRiver.BL,  operating  and  care  of  lock  and  dam i,377;  ni,3168 

Galveston  Bay  and  Harbor,  Tex.: 

Deepening  channel  from  Qalveston  to  Texas  City i,839;  u,1962 

Defenses  of 1,33,951 

Improvement  of  channel  in  West  Bay 1,342,343;  11,1968,1970 

Improvement  of  harbor i,338;  ii,  1953 

Improvement  of  ship  channel  and  Buffalo  Bayou i,  340;  n,  1961, 1964, 1965 

Survey  of i,846 

Wreck  at  harbor  entrance,  removal  of i,345,  ii,1972 

Gkwconade River,  Mo. ,  improvement  by  Missouri  River  Commission,  i,  617;  vi,  3665 
Gauging: 

Columbia  River,  Oreg.  and  Wash i,598;  iv,8250 

Mississippi  River  and  principal  tributaries i,88, 360;  n,  2035 

Mississippi  River  at  St  Paul,  Minn 1,88,384;  m,2205 

Northern  and  Northwestern  Lakes i»637;  vi,3859 

Gauley  River,  W.  Va.,  improvement  of..   i,431;  iu,2496 

GMney  Channel,  New  York  Harbor,  N.  T.: 

Improvement  of i,142;  n,1261 

Removal  of  wreck i,147;  u,1276 

Genesee  River,  N.  Y.  (see  Charlotte) i,  544;  iv,  3130 

George  Lake,  St.  Johns  River,  Fla.  (jjee  Volusia  Bar) i,271;  ii,1602 

Georges  River,  Me.,  improvement  of 1,58,1038 

Georgetown,  D.  C.    See  Washington. 
Georgetown,  S.  C: 

Examination  and  survey  of  Sampit  River 1,255 

Improvement  of  harbor 1,347;  n,  1526 

Georgia  and  Alabama  Railway  Company,  bridge  of i,  619 

Georgia,  defenses  of  coast 1,27,870 

Oillingham,  J.  E,  (barje) ,  removal  of  wreck  of 1,202;  ii,1398 

Glencove  Harbor,  N.  Y.,  improvement  of i,182;  ii,1225 

Gloucester  Harbor,  Mass.,  improvement  of 1,66,1066 

Goat  Island  Ledge,  N.  H.  {nee  Pull-and-be-damned  Point) i,62 

Golden  Gate.  Cal. ,  examination  and  survey  of  channel  to  Karquines  Strait .      i,  561 

Gkwhen  Creek,  N.  J.,  improvement  of 1,180;  n,1362 

GKwport  Harbor,  N.  H.  (aec  Isles  of  Shoals) i,62 

Government  employees,  recommendation  in  aid  of,  when  injured i,  43 

Government  property,  sale  of,  when  not  needed 1,43 

Government  structures,  occupancy  of i,88 

Governors  Island,  New  York  Harbor,  N.  Y.,  removal  of  wreck n,1278 

Gowanus  Bay,  Canal,  and  Creek,  N.  Y.: 

Bay  Ridge,  Red  Hook,  and  Buttermilk  channels,  improvement  of.  i,  144;  n,  1366 

Gowanus  Canal  (see  Bav  Ridge  Channel) i,144;  ii,1266 

Gk>wanus  Creek  Channel,  improvement  of i,  146;  u,  1274 

Grand  Calumet  River,  111.  and  Ind.: 

Bridges  across,  construction  of i,  622,638 

Harbor  lines  at  Calumet 1,39;  iv,  2891 

Improvement  of i,478;  iv,2838 

Improvement  of  Calumet  Harbor i,477;  iv,2883 

Grande,  Boca,  Fla.,  examination  and  survey i,288 

Grand  Haven  Harbor,  Mich. ,  improvement  of l,  494;  rv,  2917 

Grand  Island,  Niagara  River,  N.  Y. ,  construction  of  bridge i,  619 

Grand  Isle,  Vt. ,  construction  of  bridge  across  Lake  Champlain i,  619 

Grand  Lake,  La.  (see  Mermentau  River) 1,829;  il,1851 

Grand  Marais,  Mich. ,  improvement  of  harbor  of  refuge i,  455 ;  in,  2719 

Grand  Marais,  Minn. ,  inmrovement  of  harbor i,  448;  in,  2605 

Grand  Rapids  Lock  and  Dam,  Wabash  River,  operating  and  care.  i,444;  m,2578 
Grand  River,  La.,  improvement  of 1,825;  u,1844 
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.  Grand  River,  Mich.: 

Improvement  of i,495;  iv,2920 

Improvement  of  Grand  Haven  Harbor i|494;  iv,2917 

Grand  River,  Ohio: 

Construction  of  bridge i,623 

Improvement  of  Fairport Harbor i,532;  iv,30<>4 

GrandTrunk  Railway  Company,  bridge  of i,619 

Grasse,  Sylvia  de  (steamer) ,  wreck  of  (see  Columbia  River,  below  Tongne 

Point) 1,594;  iv,8346 

Grays  Harbor,  Wash.,  improvement  of,  including  bar  entrance i,600;  iv,3261 

Great  Kanawha  River,  W.  Va.: 

Improvementof 1,427;  iii,2479 

Operating  and  care  of  locks  and  dams i»429;  iii,24d5 

Great  Lakes: 

Defenses  on i,  33, 974 

Improvement  of  channels  in  waters  connecting i,  505;  i v ,  2953 

Preservation  of  bench  marks,  Erie  Canal,  N.  Y i,  636;  vi,  3859 

Surveys  and  charts i,633;  vi,3851 

Water  levels i,637;  vi,3859 

Great  Pedee  River,  S.  C,  improvement  of ^ i,246;  ii,1523 

Great  Salt  Pond,  Block  Island,  R.  I. ,  improvement  of _ .  i,  95, 1141 

Great  Sodus  Bay,  N.  Y. ,  improvement  of  harbor i,  645;  iv,  3133 

Green  Bay,  Mich.,  water  levels  at  Escanaba i,637;  vi,3859,3860 

Green  Bay,  Wis.: 

Examination  and  survey  of  harbor i,474 

Improvementof  harbor i,469;  iv,2734 

Green  Jacket  Shoal,  Providence  River,  R.  I. ,  removal  of i,  90, 1127 

Greenleaf  Bend,  Mississippi  River,  111. : 

Prevention  of  break  into  Cache  River i,373;  ni,2088 

Survey  for  preventing  break  into  Cache  River i,  375 

Greenport,  N.Y., remove  of  wreck  near ii,  1278 

Green  River,  Ky.: 

flxami nation  and  survey 1,448 

Improvement  above  mouth  of  Big  Barren  River  (Lock  No.  5) .  i,  446;  in,  2583 

Operating  and  care  of  locks  and  dams i,446;  iii,2584 

Reconstruction  of  Lock  No.  2,  at  Rumsey ,. i,  445;  in,  2581 

Greenville  Harbor, Miss,  {see  Mississippi  River  Commission)..  i,616;  v, 3291, 3336 

Greenwich  Harbor,  Conn.,  improvementof 1,123,1186 

Grounds,  public  buildings  and,  District  of  Columbia i,  632;  vi,  381 1 

QrubbjCol  (tug),  removal  of  wreck  of i,147;  ii,1277 

Gulf  port.  Miss.: 

Improvement  of  channel  to  Ship  Island  Harbor i,  312;  n,  1723 

Survey  for  channel  from  Ship  Island  Pass  and  Harbor i,817;  ii,  1787 

Golf  States,  removal  of  water  hyacinth: 

From  Florida  waters 1,276;  ii,1612 

From  Louisiana  waters i,332;  n,  1855 

Plan  and  estimate  of  cost 1,40,277;  ii,  1613 

Guns 1,10 

Q  uyandotte  River,  W.  Va. : 

Examination  and  survey 1,440 

Improvementof i,432;  ui,2499 

H, 

Hall,  Richard  (schooner) ,  removal  of  wreck  of i,  141 ;  ii,  1251 

Hammond,  Ind. ,  reconstruction  of  bridge  across  Calumet  River i,  623 

Hampton  Roads,  Va. : 

Defenses  of 1,25,834 

Examination  and  survey  of  channel  at  Middle  Ground  Bar i,  233 

Hancock,  Mich. ,  rebtiilding  bridge  across  Portage  Lake i,  618 

Harbor  lines,  establishment  of i,39 

Albina,  Oreg l,39;  iv,3251 

Allegheny  City,  Pa i,39:  ni,2449 

Annemessex  River,  Md i,39;  n,  1399 

Baltimore  Harbor,  Md.,  at  Sparrows  Point i,39;  n,  1410 

Boston.  Mass 1,39,1098,1100 

Bridgeport  Harbor,  Conn 1,39,1193 

Buffalo  Harbor,  N.  Y 1,39;  iv,8123 

Calumet  Harbor,  111 i,89;  iv,2b91 

BNQ  99 2 
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Harbor  lines,  etc.—Continued. 

Cambridge,  Mass 1,89,1100 

Charles  Kiver,  Mass.,  at  Boston  and  Cambridge 1,89,1098, 1100 

Cleveland  Harbor, Ohio l,89;  iv,8080 

Crisfield  Harbor,  Md   1.89;  n,  1399 

EastEiver,N.Y  l,89;  11,1254,1255,1258 

Fox  River,  Wis i,89;  iv,2819 

Hillsboro River, Fla : i,39;  ii,1648 

Honolulu,  Hawaiian  Islands i,89;  vi,3769 

Houghton, Mich 1,39;  m,2723 

Jamestown,  R.  I.,  Conanicut  Island 1,39,1146 

Maumee  Bay, Ohio i,89;  rv,3078 

Narragansett  Bay,  R.L,  at  Jamestown 1,89,1146 

New  London  Harbor,  Conn 1,39,1189 

New  York  City.  N.  Y.,  in  East  River l,  39;  n,  1254, 1255, 1258 

NiagaraRiver.N.Y.,  at  Buffalo i,39;  iv,3128 

Norwalk  Harbor,  Conn 1,89,1203 

Oak  Point,  N.Y l,89;  n,1255 

Ohio  River I,39;  ni,2449 

Oshkosh,  Wis ". I,39;  iv,2819 

Patapsco  River,  Md i,39;  n,1410 

Portage  Lake,  Houghton  County,  Mich i,39;  m,2728 

Portland,  Oreg I,39;  iv,3251 

Potomac  River I,89;  u,1468 

San  Francisco  Bay,  Cal i,89;  iv,8194 

Seattle,  Wash i,39 

Sparrows  Point,  Md 1,39;  n,1410 

Tacoma,  Wash i,39 

Tampa,  Fla i,89;  u,1648 

ThamesRiver,  Conn.,  at  New  London 1,39,1189 

Toledo  Harbor,  Ohio - 1,39;  iv,3078 

Washington,  D.  C i,39;  n,1468 

West  Seneca,  N.  Y i,39;  iv,3128 

Willamette  River,  Oreg l,39;  iv,8251 

Harbors  and  rivers: 

Aid  to  employees  injured  upon  works  of i,4S 

Appropriations  and  expenditures - 1,37,38 

Deterioration  in  works i,88 

Estimate  of  appropriation  for  examinations,  surveys,  etc i,  615 

Estimates  of  appropriations  for  improvement  of i,88 

Improvement  of i,87 

Occupancy  of  structures  belonging  to  works  of 1,38 

Sale  of  personal  property  when  not  needed i,48 

Harlem  River,  N.  Y.,  improvement  of 1,135;  n,1282 

Hariowe  River,  N.  C. ,  improvement  of  waterway  via ..  i,  237;  u,  1497 

Hartford,  Conn. ,  improvement  of  Connecticut  River  below i,  104, 1158 

Havre  de  Grace,  Md. ,  improvement  of  Susquehanna  River i,  192;  ii,  1882 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,508;  iv,2979 

HajzeZ^on  (canal  boat),  removal  of  wreck  of i,163;  n,1315 

Helena  Harbor,  Ark.  (see  Mississippi  River  Commission) i,616;  v,  3291, 8336 

Hell  Gate,  East  River,  N.  Y.,  improvement  of i,134;  ii,1229 

Hempstead,  N.  Y.  (see  Glencove  Harbor) i,132;  n,1225 

Herr  Island,  Allegheny  River.  Pa.,  construction  of  lock  and  dam..  1, 421;  ui, 2404 

Highland  Bayou,  Tex.,  examination  and  survey i,  346 

Hillsboro  Bay  and  River,  Fla.: 

Harbor  lines  at  Tampa i,39;  n,1648 

Improvement  of i,284;  u,1635 

Hills  Ferry,  San  Joaquin  River,  Cal . ,  construction  of  bridge i,623 

Hiwassee  River,  Tenn.,  examination  and  survey i,410 

Holland  (Black  Lake)  Harbor,  Mich.,  improvement  of i,492;  iy,2913 

Holmes  Bayou,  Miss,  (see  Pearl  River,  below  Jackson) i)814;  ii,1725 

Holmes  River,  Fla.,  improvement  of i,295;  ii,1666 

Holston  River,  Tenn. ,  examination  and  survey i,  410 

Homochitto  River,  Miss. ,  improvement  of 1, 887;  n,  1868 

Honolulu  Harbor,  Hawaiian  Islands: 

Defense  of 1,9 

Harbor  lines l,89;  vi,8760 

Hopefield  Bend,  Mississippi  River,  Ark.  and  Tenn.  (see  Mississippi  River 

Commission) 1,616;  v,8291,S 
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Horn  Island  Harbor  and  Pass,  Miss. : 

Improvement  of  haxbor i,810;  n,1718 

Snrvey  of i,817;  n,1784 

Horseshoe  Branch,  Ashepoo  River,  S.  C,  removal  of  wrecks i,255;  n,  1550 

Horseshoe,  the,  Chesapeake  Bay,  Va. ,  removal  of  wrecks  on i,  232;  n,  1484 

Horses,  sale  of ,  when  not  needed ; i,43 

Honghton,  Mich.: 

Harbor  lines  in  Portage  Lake i,89;  in,2728 

Rebuilding  bridge  across  Portage  Lake i,618 

Honsatonic  River,  Conn.,  improvement  of 1,110,1166 

Houston,  Tex.,  imt)rovement  of  waterway  to  Galveston.,  i, 840:  ii,  1961, 1964, 1965 
Howard  Universi^  Reservoir,  Washington,  D.  C,  constrnction  of.  i,629;  yi,8797 

Hudson,  Fla.,  examination  and  survey  of  bay  at i,288 

Hudson  River,  N.  Y.: 

Bridge  at  New  York  City,  construction  of 1,619 

Coxsaclde  to  Troy,  improvement  from i»151;  n,1298 

Peekskill  Harbor,  improvement  of i,154;  n,1801 

Rondout  Harbor,  improvement  of l,154;  n,1300 

Saugerties  Harbor,  examination  and  snrvey i,164 

Saugerties  Harbor,  improvement  of i,153;  n,1299 

Tarrytown  Harbor,  examination  and  survey i,  164 

Wrecks,  removal  of 1,147,163;  11,1277,1316,1816 

Humboldt  Harbor  and  Bay,  Cal. ,  improvement  of i,  559;  iv ,  8185 

Huntington  Harbor,  N.  Y.,  improvement  of i,  181;  n,  1223 

Huron  Harbor,  Ohio,  improvement  of i,527;  iv,8051 

Huron  Lake  {see  cUao  Northern  and  Northwestern  Lakes) : 

Improvement  of  haxbor  of  refuge  at  Sandbeach ,  Mich i,  513;  iv,  2968 

Water  levels i,  637;  vi,  3859, 8860 

Hutchinsons  Island,  Savannah  River,  Qa.,  construction  of  bridge i,  619 

Hyacinth,  water,  removal  of: 

From  Florida  waters 1,276;  n,1612 

From  Louisiana  waters 1,832;  n,1855' 

Plan  and  estimate  of  cost ^ 1,40,277;  n,1613 

Hyannis  Harbor,  Mass. : 

Examination  and  survey i,97 

Improvement  of  harbor  of  refuge 1,82,1104 

Removal  of  wreck 1,96,1145 

Hydraulic  mining  in  Calif omia i,618;  vi,3747 

I. 

Illegal  mining  In  Calif ornia i,618;  vi,8747 

Illinois  and  Mississippi  Canal,  HI.: 

Construction  of 1,482;  iv,2853 

Operating  and  care  of i,484;  iv,2888 

Illinois  River,  m.: 

Bridge  near  Marquette,  construction  of i,623 

Chicago  Drainage  Canal i,40 

Improvement  of i,480;  iv,2841 

Operating  and  care  of  locks  and  dams i,482;  iv,2849 

Survey  for  extension  of  navigation  to  Lake  Michigan i,  485;  iv,  2890 

Indiana  Cnute,  falls  of  Ohio  River,  Ey. ,  improvement  of i,  440;  ui,  2545 

Indian  River  and  Indian  River  Inlet,  Fla. ,  improvement  of i,  273 ;  ii,  1608 

Indian  River  Bay,  Del.,  improvement  of  waterway  via i,  190,  ii,  1381 

Individuals,  occupancy  of  public  structures  by i,88 

Injured  emplo^rees,  recommendation  in  aid  of 1,43 

Insular  possessions,  defense  of i,9 

International  Bridge  Company,  bridge  of 1,619 

Isabel,  Point,  Tex.,  examination  and  survey  of  Brazos  Santiago  Harbor . .      i,  346 

Isle  of  Wight  Bay,  Md. ,  improvement  of  waterway  via i,  190;  ii,  1381 

Isles  of  Shoals,  N.  H.,  examination  and  survey i,62 

J. 

Jackson  Creek,  Va.,  examination  and  survey i,223 

Jadc8on,  Harriets.,  removal  of  wreck  of 1,1094 

Jacksonville  and  Atiantic  Railway  Company,  bridge  of i,  625 

Jacksonville,  Mayport  and  Pablo  Railway  Company,  bridge  of 1, 625 

Jacksonville,  Tampa  and  Key  West  Railway  Company,  bridge  of i,  623 
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Jamaica  Bay,  N.  Y.,  constamction  of  bridge  across  Beach  Ghannel i,  621 

James  Island,  Wappo  Cut,  S.  C,  construction  of  bridge i,020 

James  River,  Va. : 

Bridge  at  Richmond,  constmction  of 1,638 

Examination  and  snnrey i,22S 

Improvement  of i,230;  n,14d6 

Protection  of  Jamestown  Island i,222;  ii,1440 

Jamestown,  R.I.,  harbor  lines  in  Narragansett  Bay i,S9,1146 

Jamestown  Island,  James  River,  Va. ,  protection  of r,  222;  u,  1440 

Jane,  Lydia  (schooner),  removal  of  wreck  of : 1,81,1095 

Jekyl  Creek,  Ga.,  improvement  of  waterway  via i,265;  u,1590 

Johnsons  Bayou,  La.,  improvement  of i,S82;  n,1855 

Johnston,  Fort,  N.  C,  defenses  at 1,26,846 

Jonesport,  Me.,  improvement  of  Moosabec  Bar 1,45,1019 

Jndith,  Point,  R.  L: 

Constmction  of  harbor  of  refuge 1,93,1135 

Improvement  of  pond  entrance 1,93,1138 

Removal  of  wreck  off i,1146 

Jupiter  Inlet,  Fla. (see  Indian  River) i,278;  n,1609 


Kalamazoo  River,  Mich.: 

Alteration  of  bridge  at  New  Richmond 1,624,625 

Improvement  at Saagatuck 1,491,492;  rv,2910,2912 

Eampsville  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care. . .1, 482;  iv,  2849 

Kansas  City,  Mo. ,  modification  of  bridge  across  Missouri  River i,  619 

Kansas  City  and  Atlantic  Railway  Company,  bridge  of i,  619 

Karquines  Strait,  CaL,  examination  and  survey  of  channel  to  Golden 

Gate 1,561 

Kenduskeag  River,  Me. ,  examination  and  survey  of  mouth i,62 

Kennebec  River,  Me. : 

Bucksport  Harbor,  examination  and  survey i,62 

Defenses  of 1,16,686 

Gardiner  Bridge  to  Augusta  Dam,  examination  and  survey i,62 

Improvement  of ;. i,  53, 1039 

Parkers  Head  Harbor  and  Channel,  examination  and  survey i,  62 

Wreck  at  Bath,  removal  of 1,62,1049 

Kenosha  Harbor,  Wis.: 

Examination  and  surveys 1,478,474;  rv,2817 

Improvement  of  i,469;  rv,2781 

Kentucky  River,  Ky.: 

Improvement  of 1,437;  in,2513 

Operating  and  care  of  locks  and  dams i,439;  in,2523 

Kewaunee  Harbor,  Wis.: 

Examination  and  survey i,474 

Improvement  of 1,463;  iv,2754 

Keweenaw  Bay  and  Point,  Mich.: 

Improvement  and  operating  and  care  of  waterway  to  Lake  Su- 
perior   1,452,453;  m,2707 

Removal  of  wreck  in  waterway  to  Lake  Superior i,  456:  m,  2722 

Kejrport  Harbor,  N.  J.,  improvement  of i,160;  u,1310 

Key  West  Harbor,  Fla.: 

Defenses  of 1,27,890 

Improvement  of  entrance .  i,275;  n,1610 

Kill  Pond  Bar,  Mass.,  removal  of  wrecks  on 1,96,1144 

KUl  van  Kull,  N.  Y.  and  N.  J.: 

Examination  and  survey i,164 

Improvement  of  {see  Staten  Island-New  Jersey  channel) i,  156;  u,  1804 

King  County,  Wash.,  bridgeof 1,688 

Kingston,  R.  L: 

Construction  of  Point  Judith  harbor  of  refuge i,93, 1185 

Improvement  of  Point  Judith  Pond 1,93,1188 

Removal  of  vnreck  off  Point  Judith i,1145 

Kingston  Bay,  Mass.  {see  Duxbury  Harbor) 1,78,1085 

King  William  County^Va.,  bridge  of i,689 

Kinnickinnic  River,  Wis. ,  construction  of  bridge  across i,  621 

Kissimmee  River,  Fla.,  examination  and  survey I,S88 
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Kootenai  Biver,  Idaho  and  Mont. : 

Improvement  above  Jennings i,618;  iv,3277 

Improvement  between   Bonners  Ferry   and  international    bound- 
ary  1,612;  IV,  8276 

li. 

La  CroBse  Harbor,  Wis.,  improvement  of i»877;  m,2171 

Lafourche  Bavon,  La.: 

Constmction  of  bridges  across i,628 

Improvement  of i i,823;  n,1842 

La  Grange  Bavon,  Fla.,  inaprovement  of i,295;  ii,1666 

Lagrange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care. ..  i,  482;  iv,  2849 

Lake  County,  Ohio,  bridge  of i,622 

Lakes,  Great.    See  Northern  and  Northwestern  Lakes. 

Larchmont  Harbor,  N.  Y.,  improvement  of i*127;  n,1218 

La  Trappe  River,  Md.,  improvement  of if  194;  n,1886 

Laws: 

Fifty-fifth  Oongress,  third  session,  affecting  Corps  of  Engineers vi,  8908 

In  aid  of  injured  employees,  recommendation  regarding i,48 

Sale  of  personal  property  when  not  needed ,  recommendation  as  to i,  43 

Lawsan^  Kate  (schooner),  removal  of  wreck  of 1,222;  u,1442 

Leading  Breese  (schooner),  removal  of  wreck  of 1,222;  n,1442 

Leaf  River,  Miss.,  improvement  of i>812;  u,1721 

Leech  Lake,  Minn.,  reservoir  at: 

Constmction  of i,879;  ra,2182 

Operating  and  care i,880;  m,2190 

Legislation: 

Fiftv-fifth  Congress,  third  session,  affecting  Corps  of  Engineers vi,  8908 

In  aid  of  injured  employees,  recommendation  regarding i,  48 

Sale  of  personal  property  when  not  needed,  recommendation  as  to i,  48 

Lemon  Bay,  Fla.,  examination  and  survey  of  inside  passage  to  Sarasota 

Bay 1,288 

Lemon  Creek,  N.  Y.  (see  Staten  Island-New  Jersey  channel) i,156;  n,1804 

Levisa  Fork,  Big  Sandy  River,  Ey.,  improvement  of i,  486;  m,  2511 

Lewes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay  near 1*171;  n,1844 

Improvement  of  waterway  to  Chincoteague  Bay,  Va i,  190;  ii,  1881 

Lewis  River,  Wash.,  improvement  of i,596;  iv,8248 

Little  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  190;  ii,  1881 

Little  Calumet  River,  HI.,  construction  of  bridges i,622 

Little  Harbor,  N.  H.,  immrovement  of  harbor  of  refuge 1,60,1047 

Little  Kanawha  River,  W.  Va.: 

Improvementof i,425;  m,2474 

Operating  and  care  of  lock  and  dam i,426;  iii,2476 

Little  Mud  River,  Ga. ,  in^rovement  of  waterway  via i,  265;  ii,  1590 

Little  Narragansett  Bay,  R.  I.  and  Ck>nn.  {eee  Pawcatuck  River) i,  97, 1149 

Little  PedeeKiver,S.G., improvement  of i,246;  u,1521 

Little  Pigeon  River,  Tenn.,  improvement  of i>407;  in,2801 

Little  River,  La.  («ee  Red  River).... i,847;  u,1979 

Little  Rock,  Ark. ,  construction  of  bridge  across  Arlumsas  River i,  618 

Little  Sodus  Bay,  N.Y.,  improvement  of  harbor 1,545;  iv,8185 

Little  Tennessee  River,  Tenn., examination  and  survey i,410 

Little  Traverse  Bay, Mich. («ecPet08key) i,504;  rv,2949 

Lockport,  La. ,  construction  of  bridge  across  Bayou  Lafourche i,  628 

Lockport  Bridge  Stock  Company,  bridge  of i,628 

Locks.    See  Canals  and  Waterways. 

Logan,Geii.  John  A.,  statue  of,  at  Washinton.D.  O.  yi,8841 

Loggy  Bayou, La., construction  of  bridges  across i,619 

Lone  Tree  Point,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off . . .  i,  561 

Long  Bridge,  Washington,  D.  C.  (see  Potomac  River) i,  206;  ii,  1418 

Long  Island,  N.  Y.,defense8of  southern  entrance  of  New  York  Harbor...  i,21, 768 
Long  Island  Sound: 

Defenses  of  eastern  entrance i,  19, 747 

Removal  of  wreck  off  Port  Caieeter,N.Y i,141;  n,1251 

Long  Tom  River, Oreg., improvement  of 1,590;  rv,828d 

Lorain  County,  Ohio,  bridge  of 1,621 

Lorain  Harbor,  Ohio : 

OoBstructioii  of  Mdfe i,621 

ImproTement of i|6W;  iy,8065 
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Louisiana,  State  of : 

Plan  and  estimate  of  cost  for  removing  water  hyacinth i,  40, 377;  n,  1618 

Removing  water  hyacinth i,832;  ii,1855 

Louisville,  Ey : 

Improving  Ohio  River  at... i,440;  in,2545 

Operating  and  care  of  Louisville  and  Portland  Canal i,  442;  in,  2565 

Louisville  and  Portland  Canal,  Ey.: 

Enlargement  of 1,440;  ni,2545 

Operating  and  care 1,443;  in,2565 

Loutre,  Pass  a,  Mississippi  River: 

Closing  crevasse i,821;  n,1839 

Improving  outlet  at i,828;  n,1841 

Lower  Machodoc Creek,  Va.,  improvement  of i,212;  n,  1424 

Lubec  Channel,  Me.,  improvement  of 1,44,1018 

LudiDgton  Harbor,  Mich. ,  improvement  of i,  499;  iv,  2936 

Lumberton  Branch,  Rancocas  River,  N.  J. ,  improvement  of i,  174;  ii,  1356 

LydiaJane  (schooner),  removal  of  wreck  of 1,81,1095 

Lynchs  River,  S.  C, examination  and  survey 1,255 

Lynn  and  Boston  Railroad  Company,  bridge  of 1,622 

Lynn  Harbor,  Mass.: 

Improvement  of 1,69,1070 

Reconstrootion  of  bridge  to  Saugus 1,622 

M. 

JfoDonald  (canal  boat),  removal  of  wreck  of i,168;  n,1816 

McHenry,  Fort,  Md.  (see  Baltimore) i,23,805 

Mackinac  Harbor,  Mich.,  examination  and  survey i,522 

Magon  Bayou,  La.,  improvement  of i,354;  n,2006 

Macon,  Fort,  N.C., defenses  at 1,26,846 

Maine  Central  Railroad  Company,  bridge  of i,622 

Maine,  defenses  of  coast i,  16, 685 

Main  Ship  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of 1,142;  ii,1261 

Removal  of  wreck i,147;  n,1277 

Maiden,  Mass. ,  construction  of  bridge  across  Mystic  River i,  628 

Maiden  River,  Mass.,  improvement  of 1,70,1071 

Mamaroneck  Harbor,  N.Y., improvement  of i,126;  n,1210 

Manasquan  River,  N.  J.,  improvement  of i»162;  n,1814 

Manatee  River,  Fla.,  improvement  of i,281;  n,1630 

Manchac  Bayou,  La.,  improvement  of i,820;  ii,1837 

Manchester  Harbor,  Mass., improvement  of 1,68,1068 

Manistee  Harbor,  Mich.,  improvement  of i,600;  iv,2939 

Manitowoc  Harbor  and  River,  Wis.: 

Construction  of  bridge 1,628 

Examination  and  survey  of  harbor i,474 

Improvement  of  harbor 1,464;  rv,2759 

Manokm  River,  Md.,  improvement  of i,200;  n,1894 

Mantua  Creek,  N.  J.,  improvement  of i,178;  n,1864 

Maps: 

Military  and  other 1,639,640 

Northern  and  Northwestern  Lakes ^~  i,633;  vi,3851 

Marblehead,  Mass.,  repair  of  seawall 1,68,1069 

Marcushook,  Pa.,  improvement  of  ice  harbor i»171;  ii,1844 

ilfaria,  ^n7ia  (schooner),  removal  of  wreck  of i,182;  n,1367 

Marietta,  Ohio,  construction  of  city  bridge  across  Muskingum  River i,  620 

Marine  City,  Mich. ,  construction  of  bridges  across  Belle  River i,  628 

Marion,  Fort.  Fla.,  defenses  at i,28,  888 

Marquette,  111. ,  construction  of  bridge  across  Dlinois  River i,  638 

Marquette  Bay  and  Harbor,  Mich.: 

Construction  of  harbor  of  refuge  off  Presque  Be  Point i,  454;  m,  2718 

Improvement  of  harbor i,453;  ni,2715 

Water  levels i,637;  vi,8859,3860 

Marthas  Vineyard,  Mass.: 

Examination  and  survey  of  Vineyard  Haven  Harbor i,97 

Improvement  of  Vineyard  Haven  Harbor 1,84,1109 

Martin,  R.,  Sugar  Company,  Limited,  bridge  of 1,682 
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Massachusetts,  defenses  of  southeast  coast i,  18, 724 

Matagorda  Bay,  Tex.,  examination  and  survey  of  harbor  at  Alligator 

Head i,846 

Matanzas  River,  Fla.  (9ee  St  Angustine) i,273;  ii,1607 

Matawan  Creek,  N.Jm  improvement  of 1,100;  ii,1309 

Matilda  (schooner) ,  removal  of  wreck  of 1,62,1049 

Mattaponi  River,  Va. : 

Construction  of  bridge  at  Walkerton i,621 

Improvement  of .'. _ i,218;  n,1433 

Mattitnck  Harbor,  N.T.,  improvement  of i,129;  n,1219 

Manmee  Bav  and  River,  Oiiio: 

Harbor  lines  at  Toledo i,89:  iv,3087 

Improvement  of  Toledo  Harbor i,524;  iv,3020 

Maurice  River,  N.  J.: 

Examination  and  survey i,  182 

Removal  of  wreck  in i,182;  n,1867 

Memorial  bridge  and  boulevard  to  connect  Washington,  D.  C.,with  Mount 

Vernon. Va 1,42,627;  vi,8779 

Memphis  Harbor,  Tenn.  (see  Mississippi  River  Commission)..  1,616;  v, 8291, 3386 
Menominee  Harbor  and  River,  Mich,  aiid  Wis.: 

Examination  and  survey  of  river i,474 

Improvement  of  harbor 1,456;  iv,2726 

Improvement  of  river 1,457;  rv,2728 

Merced  County,  Cal.,  bridge  of i,623 

Mermentau  River,  La. ,  and  tributaries,  improvement  of i,  820;  n,  1851 

Merrimac  River,  Mass.: 

Improvement  of 1,63,1060 

Improvement  of  Newburyport  Harbor  .. 1,63,1058 

Metropolitan  Park  Commission  of  Massachusetts,  bridge  of i,  622 

Miami,  Fla.,  defenses  of 1,27,890 

Mianus  River,  Conn.,  improvement  of 1,122,1184 

Michigan  City,  Ind.: 

Improvement  of  inner  harbor i,486;  iv,2895 

Improvement  of  outer  harbor i,486;  iv,2897 

Wreck  at  entrance  of  htu*bor, removal  of i,504;  iv,3951 

Michigan  Lake  (see  also  Northern  and  Northwestern  Lakes): 

Canal  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge,  i,  461;  iv,  2749 

Canal  to  Sturgeon  Bay,  Wis. ,  improvement  of i,  460;  rv,  2737 

Canal  to  Sturgeon  Bay,  Wis.,operating  and  care i,461;  iv,2743 

Chicago  Drainage  Canal i,40 

Examination  and  survey  of  channel  to  Stony  Lake,  Mich i,  505 

Survey  of  Illinois  and  Des  Plaines  rivers,  for  extension  of  navigation 

to 1,485;  iv,2890 

Water  levels i,687;  vi,3859,3860 

Middle  Ground  Bar,  Hampton  Roads,  Va. ,  examination  and  survey  at i,  288 

Middle  River,  CaL,  construction  of  bridge  across i,621 

Milan,  ni.,  Illinois  and  Mississippi  Canal  at 1,482,484;  iv,2853,2888 

Milford  Harbor,  Conn. ,  examination  and  survey i,125 

MilfordHavenHarbor,Va.,  improvement  of i,216;  ii,1429 

Military  departments,  reconnaissances  and  explorations. . .  > i,  G;i9;  vi,  3871 

Mill  Creek,  Me.,  construction  of  bridge  across i,622 

Mill  River,  New  Haven,  Conn,  (see  New  Haven  Harbor) i,  107, 1 162 

Mill  River,  Stamford,  Conn.  («ee  Stamford  Harbor) 1,120,1182 

Milwaukee  Bay,  Harbor,  and  River,  Wis.: 

Construction  of  city  bridges > i,621 

Construction  of  harbor  or  refuge  in  bay i,466;  rv,2767 

Improvement  of  harbor i,167;  iv,2770 

Water  levels i,637;  vi,3859,3860 

Wreck  at  Milwaukee,  removal  of i, 473;  rv,  2812 

Mineral  Range  Railroad  Company,  bridge  of i,618 

Mines,  submarine i,  15 

Minim  Creek-Estherville  Canal,  S.  C.  (see  also  Santee  River) . . .  i,  249, 255;  ii,  1582 

Mining,  hydraulic,  in  California i,618;  vi,8747 

Minnesota  River,  Minn. : 

Examination  and  survey i,885 

Improvwnent  of i,382:  iii,2200 

Mispiliion  Rivw,  DeL,  improvement  of i,  18S);  u,1379 
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MiBsisslppl  River: 

i^eechri(lpe,Ill.,  prevention  of  break  at 1,373;  in,  2088 

Bee(;hridge,  111.,  survey  to  prevent  break  at 1,875 

Bellevue,  Iowa,  survey  opposite i,377 

Caruthersville,  Mo.  (see  Mississippi  River  Commission)...  1,616;  v,  3391,3336 

Delta  Point,  La.  («ce  Mississippi  River  Commission) i,616;  v,329l,8336 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care..  i,376;  ui,2160 
Dredge  boats  and  snag  boats  on  upper  river,  operation  of  ..  i,  88, 375;  ui,  2091 

Dubuque,  Iowa,  reconstruction  of  bridge 1,619 

Dunleith,  111.,  reconstruction  of  bridge 1,619 

East  Dubuque,  111. ,  reconstruction  of  bridge i,  619 

Gauging,  at  St.  Paul,  Minn 1,38,384;  in,2205 

Gauging,  including  principal  tributaries 1,38,860;  u,2025 

Greenleaf  Bend,  m. ,  prevention  of  break  into  Cache  River i,  373;  ui,  2088 

Greenleaf  Bend,  111. ,  survey  for  preventing  break  into  Cache  River . . .  i,  376 
Greenville  Harbor,  Miss,  (aee  Mississippi  River  Commission) .  i,  616;  v,  3291, 3336 

Head  of  Passes  to  head  waters,  surveys  from i,  616;  v,  3291, 3336 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc. .  i,  616;  v,  3291 ,  3336 
Helena  Harbor,  Ark.  (see  Mississippi  River  Commission) . . .  i,  616;  v,  3291, 3336 
Hopefield  Bend,  Ark.  («ee  Mississippi  River  Commission) ..  i,616;  v,  3291, 3336 

Illinois  and  Mississippi  Canal,  111 1,482,484;  iv,2853,2888 

La  Crosse  Harbor,  Wis., improvement  of 1.377;  iu,2171 

Lock  and  dam  between  St.  Paul  and  Minneapolis,  Minn.,  construction 

of 1,378;  m,3178 

Loutre,  Pass  a,  closing  crevasse i)321;  u,  1839 

Loutre,  Pass  a. improving  outlet  at 1,323;  u,  1841 

Memphis.  Tenn.  {see  Mississippi  River  Commission) i,  616;  v,  3291, 8336 

MinneHpolis  to  St.  Paul,  Minn.,  construction  of  lock  and  dam.  1,378:  m,2l78 

Missouri  River  to  Ohio  River,  improvement  from i,  39, 370;  ill.  2058 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from i,39, 375;  in,  2102 

N  atchez  Harbor,  Miss,  (see  Mississippi  River  Commission) .  i,  616;  v,  3291, 3336 

NewOrleansHarbor,  La.,  defenses 1,32,934 

New  Orleans  Harbor,  La.,  improvement  (see  Mississippi  River  Com- 
mission)  1,616;  v,  3291. 3336 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc ..  l,  616;  v,  3291, 8336 

Ohio  River  to  Missouri  River,  improvement  from 1,89,370;  m.2058 

Pass  a  Loutre,  closing  crevasse 1,321;  u,1839 

Passa  Loutre,  improvingoutlet  at i,323;  u.1841 

Pepin  Lake  and  Villf^,  Wis. ,  improvement  at i,  375;  Ul,  2103 

Pepin  Lake  and  Village,  Wis.,  examination  and  survey 1.878 

Pokegama  Falls,  Minn. ,  construction  of  reservoir 1,379;  in,  2182 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir i,380;  ui,2190 

Quincy  Bay,  111.,  improvement  at 1,375;  iu,2102 

Quincy  Bay,  111.,  survey  at 1,377 

Keser voirs  at  head  waters,  construction  of l,  879;  m,  2182 

Reservoirs  at  head  waters,  operating  and  care i,  380;  ui,  2190 

Roc'kwood,  111.,  survey  below 1,874 

St.  Louis  Harbor,  Mo.,  improvement  of i,373;  ni,2087 

St.  Paul,  Minn., ganging 1,88,384;  lii,2205 

St.  Paul,  Minn.,  to  M inneapolis,  construction  of  lock  and  dam . .  i,  378;  in,  2173 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from 1,39,375;  iii,2102 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of..  1,38,375;  m,209i 

Snags  and  wrecks  below  Missouri  River,  removal  of 1,38,370;  in,  2047 

South  Pass,  inspection  of  improvement 1,40,317;  n,  1815 

Southwest  Pass,  survey 1,40,322,337;  u,1863 

Superior  Lake,  examination  and  survey  for  canal  to 1, 456 

Vidalia  Harbor.  La.  {see  Mississippi  River  Commission) ..  1,616;  v,  8291, 3336 

Wagners  Landing,  111.,  survey  at i,874 

Wrecks,  etc.,  above  Missouri  River,  removal  of 1,38,375;  in, 2091 

Wrecks,  etc.,  below  Mb^ouri  River,  removal  of 1,38,370;  in, 2047 

Mississippi  River  Commission 1,616;  y,3291,3336 

Mississippi  Sound,  Miss. : 

Defensesof I,30,  934 

Improvement  of  channel  from  Gulfport  to  Ship  Island  Harboi:.  l,  812;  li,  1722 

Improvement  of  Horn  Island  Harbor 1,310;  il,  1718 

Improvement  of  Ship  Island  Pass 1,318;  11,1728 

Survey  of  Horn  Island  Harbor  and  Pass i»317;  n,1784 

Survev  through  Ship  Island  Pass,  and  from  Ship  Island  Harbor  to 
Galfport«nd  BUoad 1,317;  u,1787 
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Missouri  River: 

Bridge  at  Kansas  City,  Mo. ,  modification  of i,619 

Improvement,  surveys,  etc.,  below  Sioux  City l,617;  vi,8656 

Stubbs  Ferry  to  Sioux  City,  improvement  from i,385;  iii,2217 

Upper  river,  snagging 1,393;  m,2229 

Missouri  River  Commission if  617;  vi,3655 

Mobile  Harbor  and  River,  Ala.: 

Defenses  of i,80,  924 

Improvement  of  harbor 1,803;  n,1696 

Wreck  at  Mobile,  removal  of i,317;  ii,1784 

Moccasin  River  (Contentnia  Creek),  N.  C,  improvement  of 1,235;  u,1492 

Mokelumne  River,  Cal.,  improvement  of i,556;  iv,8168 

Ifonitor  (lighter),  removal  of  wreck  of i,522;  iv,8016 

Monomoy  Beach,  Mass.,  removal  of  wreck i,1094 

Monongahela  River,  W.  Va.  and  Pa.: 

Construction  of  locks  and  dams i»417;  m,2378 

Improvement  at  Locks  Noe.  3  and  6.... i,418;  iu,2376 

Improvement  of  Pittsburg  Harbor i,419;  m,2397 

Operating  and  care  of  locks  and  dams 1,419;  lu,  2376 

Monroe  County,  Miss.,  bridge  of.. i,618 

Monroe.  Fort,  V a.  («ee  Hampton  Roads) i,25,  834 

Monroe  Harbor,  Mich.: 

Improvementof 1,523;  iv,3017 

Removal  of  wreck i,536;  iv,8075 

Water  levels l,637;  vi,3859,8861 

Montgomery,  Fort,  N.  Y.  («ce  Great  Lakes) i,33,  975 

Moosabec  Bar,  Me.,  improvement  of 1,45,  1019 

Morffan  Canal,  Tex. : 

improvementof  waterway  via i,840;  n,  1961, 1964 

Operating  and  care i,341;  n,1965 

Morgan's  Louisiana  and  Texas  Railroad  and  Steamship  Company,  bridge  of  .      i,  628 
Mormon  Channel,  San  Joaquin  River,  Cal.: 

Improvementof i,555;  iv,8166 

Survey  of i,561;  iv,8188 

Morse,  Charles  W,  (schooner),  removal  of  wreck  of i,96,  1145 

Morse  River, Me., constmction  of  bridgeacross i,621 

Mortars i,10 

Mosquito  Creek  Canal,  S.C.  (sec  Santee  River) 1,249;  ii,1532 

Mount  Desert,  Me. ,  construction  of  breakwater  to  Porcupine  Island i,  46, 1022 

Mount  Hope  Bay,  Mass.  (»ee  Fall  River  Harbor) 1,91,1130 

Mount  Pleasant  shore,  Charleston,  S.  C. ,  improvement  at i,  252;  u,  1542 

Mount  Vernon,  Va.,  boulevard  and  memorial  bridge  to  Washington, 

D.  C 1,42,627;  vi,3779 

Mud  Lake, La.  (see  Mermentau  River) i,329;  n,1851 

Mud  River,  Ga. ,  improvement  of  waterway  via i,  265;  ii,  1690 

Mules,  sale  of ,  when  notneeded i,48 

Murderkill  River,  Del.,  improvement  of i,188;  ii,  1878 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care..  i,406;  m,2289 
Muskegon  Harbor,  Lake,  and  River,  Mich.: 

Examination  and  survey  of  river i,505 

Improvement  of  harbor 1,496;  iv,2928 

Muskingum  River,  Ohio: 

Bridge  at  Marietta,  construction  of i,620 

Improvementof i,423;  m,2454 

Operating  and  care  of  locks  and  dams 1,424;  ni,2457 

Mystic  River,  (I)onn.,  improvementof 1,100,1158 

Mystic  River,  Mass.: 

Bridge  at  Boston,  construction  of 1,628 

Estimate  of  cost  of  improvement 1,81,1096 

Improvementof 1,70,1071 

Improvement  below  mouth  of  Island  End  River i,71, 1078 

N. 

NanduaCreek,  Va.,  improvementof i,228;  ii,1479 

Nansemond  River,  Va.,  improvementof i,225;  u,  1475 

Nantiooke  River,  DeL  and  Md.,  improvement  of I9I97;  n,1391 
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Nttntncket,  Maas.,  coiutniction  of  harbor  of  refuge 1,82.1106 

Nantucket  Sound,  Mass.,  removal  of  wreck  in 1,96,1145 

Napa  River,  Gal.: 

Examination  and  survey i,561 

Improvement  of i,558;  iv,3ia3 

JVarcw«ti«  (ba^),  removal  of  wreck  of i,147;  n,1878 

Narraganaett  Bfty,  R.  L: 

Defenses  of i,  18, 730 

Harbor  lines  at  Jamestown 1,39,1146 

Improvement  of 1,89,1125 

Removal  of  wreck 1,96,1145 

Narraguagns  River,  Me.,  improvement  of 1,46,1621 

Natalbany  River,  La.  («e6  Tickf aw  River) 1,319;  n,1835 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission) i,616;  v,  8291, 8336 

National  Defense  appropriation  and  allotments i,  15 

Naval   Observatory    grounds,  Washington,    D.    C,   memorial    bridge 

at 1,42,627;  vi,8779 

Navesink  River,  N.  J.  («cc  Shrewsbury  River) i,  162;  ii,  1318 

Navigable  waters.    See  Bridges  and  Wrecks. 

Neah  Bay,  Wash., examination  and  survey i,615 

Neches  River, Tex. .improvement  of  mouth i, 333;  ii,  1856 

Negro  Cut, Indian  River  Inlet, Fla.(«e«  Indian  River) i,273;  u,1608 

Nestugga  River,  Oreg.,  improvement  of... i,578;  iv,3216 

Neuse  River,  N.C.: 

Improvement  of i,237;  ii,1495 

Improvement  of  waterway  via i,237;  ii,1497 

Newark  Bay,  N.  J. : 

Examinations  and  survejrs  {see  Arthur  Kill  and  Passaic  River) i,  164 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  156;  ii,  1304 

Newaygo,  Mich. ,  examination  and  survey  of  Muskegon  River  up  to i,  505 

New  Baltimore,  N.  Y. ,  removal  of  wreck  in  Hudson  River i,  1C3;  ii,  1316 

New  Bedford  Harbor,  Mass. : 

Defenses  of i,18,724 

Examination  and  survey i,97 

Improvement  of 1,85,1114 

Newbem.N.C: 

Improvement  of  Neuse  River i,237;  n,1495 

Improvement  of  waterwa^^  to  Beaufort,  N.  C l,  237;  ii,  1497 

Newburyport  Harbor,  Mass.,  improvement  of 1,68,1058 

Newcastle  County,  Del.,  bridge  of i,623 

Newcastle  Ferry,  Va. ,  construction  of  bridge  across  Pamuiikey  River  ...      i,  622 

New  Hampshire,  defenses  of  coast 1,16,685 

New  Haven  Harbor,  Conn.: 

Construction  of  breakwaters 1,109,1165 

Defenses  of i,  20, 747 

Improvement  of 1,107,1162 

New  Jersey-Staten  Island  channel: 

Examination  and  survey  («e^Arthur  Kill) i,164 

Improvement  of i,166;  ii,  1304 

New  Liberty,  ni. ,  examination  and  survey  of  Ohio  River i,  417 

New  London,  Conn.: 

Defenses  of 1,20,747 

Harbor  linesat 1,39,1189 

Improvement  of  harbor  (aee  Thames  River)    1,102,1155 

New  London,  Wis.,  construction  of  bridge  across  Embarrass  River i,  621 

New  Orleans  Harbor,  La.: 

Defenses  of i,  32. 934 

Improvement  of  (see  Mississippi  River  Commission) 1, 616;  v,  3291 ,  3336 

Newport  EUurbor,  R.  I.: 

Defenses  of i,  18,730 

Improvement  of 1,91,1138 

Removal  of  wreck 1,96,1145 

Newport  River,  N.  C: 

mprovement  of  Beaufort  Harbor 1,238;  n,1498 

Improvement  of  waterway  from  Beaufort  to  New  River i,  289;  n,  1499 

Improvement  of  waterway  from  Newborn  to  Beaufort i,  237;  n,  1497 

New  Richmond,  Mioh.,  alteration  of  bridge  across  Kalamazoo  River..  1,624,625 


Digitized  by 


Google 


INDEX.  27 

New  River,  N.  C: 

Improvement  of 1,239;  ii,1501 

Improvement  of  waterway  to  Beaufort,  N.  C i,239;  ii,1499 

New  River,  Va.  and  West  Va. ,  improvement  of i,  431 ;  in,  2498 

New  Bochelle  Harbor,  N.  T. ,  examination  and  survey i,  142 

New  Shoreham,  Block  Island,  R.  I.: 

Construction  of  harbor  of  refuRe 1,94,1139 

Improvement  of  Great  Salt  Pond 1,95,1141 

Newtown  Creek,  N.  Y.: 

Improvement  of i,137;  ii,1239 

Removal  of  wreck i,147;  ii,1277 

New  York  and  New  Jersey  Bridge  Company,  bridge  of i,  619 

New  York  and  Long  Branch  Railroad  Bridge,  removal  of  wreck  in  Rari- 

tan  River  at i,163;  ii,1315 

New  York  Harbor,  N.  Y.: 

Arthur  Kill,  examination  and  survey 1,164 

Arthur  Kill,  improvement  of  (see  Staten  Island-New  Jersey  chan- 
nel)  1,156;  n,1304 

Bay  Ridge  Channel,  improvement  of 1)144;  u,1266 

Bronx  River,  improvement  of i,  128;  n,  1217 

Buttermilk  Channel,  improvement  of i,144;  n,1266 

Defenses  of 1,20,21,762 

East  Channel,  improvement  of i,142;  n,1261 

East  Channel,  survey  of 1,147;  n,  1279 

East  River,  examination  and  survey  of  Diamond  and  Coenties  reefs. .      i,  142 

East  River,  harbor  lines l,39;  n,  1254, 1255, 1258 

East  River,  improvement  of,  including  Hell  Gate i,  134;  n,  1229 

East  River,  improvement  of  WaUabout  Ciiannel i,  188;  ii,  1242 

East  River,  survey  of  Wallabout  Channel 1,141;  n,1251 

Flushing  Bay,  improvement  of i,138;  n,1227 

Gedney  Channel,  improvement  of i,142;  n,1261 

Gk>wanus  Bay  and  Canal  («ee  Bay  Ridge  Channel) 1,144;  u,1266 

Gowanus  Creek  Channel,  improvement  of i,  146;  n,  1274 

Hariem  River,  improvement  of i,135;  n,1282 

Hell  Gate,  East  River,  improvement  of i,134;  n,1229 

Hudson  River,  construction  of  bridge i,619 

Kill  van  Kull,  examination  and  survey 1,164 

Kill  van  Kull,  improvement  of  (see  Staten  Island-New  Jersey  chan- 
nel)  1,156;  n,1804 

Main  Ship  Channel,  improvement  of i,142;  ii,1261 

Narrows  to  the  sea,  improvement  from 1,142;  ii,1261 

Narrows  to  the  sea,  survey  of  East  Channel  from 1,147 

Newark  Bay,  examinations  and  surveys  {see  Arthur  Kill  and  Passaic 

River) i,164 

Newark  Bay,  Improvement  of  (aee  Staten  Island-New  Jersey  chan- 
nel)  1,156;  n,1804 

Newtown  Creek,  improvement  of 1, 137;  n,  1239 

Red  Hook  Channel,  improvement  of . : i|144;  u,1266 

Spuyten  Duyvil  Creek  («ee  Harlem  River) i,135;n,1282 

Staten   Island-New  Jersey  channel,  examination  and   survey  (see 

Arthur  Kill) 1,164 

Staten  Island-New  Jersey  channel,  improvement  of i,  156;  n,  1304 

Supervision  of i,  615;  rv,  3281 

Totten,  Fort,  post  of 1,5,6,8,651 

Triangular  area  between  Bay  Ridge  and  Bed  Hook  channels,  improve- 
ment of 1, 144;  n,  1266 

Wallabout  Channel,  improvement  of i,  138;  n,  1242 

Wallabout  Channel,  survey  of i,  141;  n,  1251 

Willets  Point 1,5.6,8,651 

Wrecks,  removal  of 1,147;  n,  1276, 1277, 1278 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridge  of i,  624 

Nezpique  Bayou,  La.  («ee  Mermentau  River) 1,829;  n,1851 

Niagara,  Fort, N.Y.  (see  Great  Lakes) 1,88,974 

Niagara  River,  N.  Y. : 

Bridges  across,  construction  of 1,619 

Erie  Basin  entrance  and  Black  Bock  Harbor,  improvement  of.  i,  540;  rv,  8114 
Harbor  lines  at  West  Seneca,  Buffalo l,89;  iv,3123 
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Niaffara  River,  N.  Y.— Continned. 

Improvement  of  Buffalo  Harbor 1,588;  iv,8101 

Tonawanda  Harbor  and,  improvement  of i,541;  rv,3115 

Tonawanda  to  Port  Day,  improvement  from 1, 542;  iv,  3121 

Niagara  River  Bridge  and  Tunnel  Company,  bridge  of i,  619 

Nomini  Creek,  Va.,  miprovement  of If211;  n,  1423 

Nooksack  River,  Wash,  (see Pnget  Sound) 1,603;  rv,8267 

Norfolk  and  Atlantic  Terminal  Company,  bridge  of 1, 621 

Norfolk  Harbor,  Va.: 

Bridge  across  Tanners  Creek,  conBtmction  of i,621 

Defenses  of  Hampton  Roads 1,85,834 

Improvement  of ,  and  its  approaches 1,223;  n,1471 

Improvement  of  Elizabeth  River 1,224;  u,1473 

Improvement  of  waterway  to  Albemarle  Sound,  N.C i,  229;  n,  1481 

Improvement  of  waterway  to  sounds  of  North  Carolina i,  228;  ii,  1480 

Improvement  of  Western  Branch,  Elizabeth  River i,  225;  n,  1474 

North  Branch,  Chicago  River,  IlL : 

Examination  and  survey i,485 

Improvement  of i,476;  rv,2826 

Reconstruction  of  bridge  near  Qybonm  Place,  Chicago i,  620 

Removal  of  wreck i,  485;  rv,  2833, 2866 

North  Branch,  Santee  River,  8.  C.    See  Santee  River. 

North  Carolina,  defenses  of  coast 1,25,845 

Northeast  Branch,  Cape  Fear  River,  N.  C,  improvement  of If  241;  0,1604 

Northern  and  Northwestern  Lakes: 

Defenses  on 1,83,974 

Improvement  of  channels  in  waters  connecting i,  505;  iv,  2953 

Preservation  of  bench  marks,  Erie  Canal,  N.  Y i,636;  vi,3859 

Surveys  and  charts _ 1,633;  vi,3851 

Water  levels i,637;  vi,3859 

North  Hero,  Vt. ,  construction  of  bridges  across  Lake  Cbamplain i,  619 

North  Hero  Island  Channel,  Lake  Champlain.  Vt. ,  improvement  of i,  148 

North  Landing  River,  N.  C.  and  S.  C. ,  improvement  of  waterway  via.  i,  229;  u,  1481 

North  River,  Fla.  (see  St.  Augustine) 1,273;  ii,1607 

North  River,  Mass.  (sec  Scituate) ., 1,76,1088 

North  River, N.Y., removal  of  wreck.... 1 1,147;  ii,1277 

North  River,  N.  C. ,  improvement  of  waterway  via i,  229;  u,  1481 

North  River,  Wash,  (see  Willapa  River  and  Harbor) i,599;  iy,3259 

Norwalk  Harbor,  Conn. : 

Harbor  lines 1,89,1202 

Improvement  of 1,117,1178 

Noxubee  River,  Miss.,  improvement  of 1,309;  ii,1716 

O. 

Oakland  Harbor,  CaL,  improvement  of 1,554;  rv,8168 

OakPoint,N.  Y.,  harbor  lines  in  East  River i,39;  n,1255 

Obion  River,  Tenn. ,  improvement  of i,894;  m,2238 

Occoquan  Creek,  Va.,  improvement  of 1,209;  n,1421 

Occupancy  of  public  structures i,38 

Ocklawaha  River,  Fla. ,  improvement  of 1,272;  n,1608 

Ocklockonnee  River,  Fla. ,  examination  and  survey 1, 302 

Ocmulgee  River,  Ga.,  improvement  of 1,263;  n,1582 

Oconee  River,  Ga.,  improvement  of 1,262;  u,1580 

Oconto  Harbor,  Wis.: 

Examination  and  survey i,474 

Improvement  of 1,458;  iv,2781 

Ocracoke  Inlet,  N.  C.  improvement  of i,  233;  n,  1487 

Office  of  the  Chief  of  Engineers,  officers  on  duty i,641 

Ogdensburg  Harbor,  N.  Y.,  improvement  of i,  648;  rv,  3149 

Ohio  River: 

Bridge  at  Sewickley,  Pa.,  construction  of i,620 

Cullums  Ripple,  below  Cincinnati,  Ohio,  survey  at I,417;  ni,2867 

Davis  Island  Dam,  Pa.,  operating  and  care ..  1,413;  m,2347 

Falls  of,  including  Indiana  Chute^  improvement  of i,  440;  ui,  2545 

Gau^ng  (see  Mississippi  River) 1,38,360;  n,2025 

General  improvement 1,410;  ni,2311 

Harbor  lines  at  Allegheny  City, Pa 1,89;  m^Ui» 
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Ohio  River— Continned. 

LonisYille  and  Portland  Canal,  Ky. ,  enlargement  of i,  440;  m,  3545 

LouisTille  and  Portland  Canal,  Ey.,  operating  and  care i,  442;  in,  2565 

Marietta,Ohio,toPitt8bnrg,Pa.,nnal  report  of  survey   i,417;  ui,2361 

Monnd  City  to  Cairo,  111. ,  examination  and  survey  from i,  417 

Movable  dams. construction  of l,414;  in,2352 

New  Liberty,  111., examination  and  survey i,417 

Pittsburg  Hiarbor,  Pa.,  improvement  of i,419;  m,2897 

Snag  boat,  operation  of 1,38,413;  m,2340 

Okanogan  River,  Wash., improvement  of 1,611;  iv,8275 

Okechobee  Lake, Fla.,exammation  and  survey 1,288 

Oldmans  Creek,  N.  J.,  examination  and  survey i,182 

Old  River,  Cal.,  construction  of  bridge  across i,621 

Old  Tampa  Bay,  Fla.: 

Improvement  of  Tampa  Bay i,282;  ii,  1682 

Plan  and  estimate  of  cost  of  improving  Tampa  Bay i,  287;  ii,  1640 

Olympia  Harbor,  Wash.,  improvement  of i,605;  iv,8270 

Omro,  Wis.,  reconstruction  of  bridge  across  Fox  River i,621 

Ontario  Lake: 

See  aiso  Northern  and  Northwestern  Lakes. 

Water  levels i,637;  vi,  8859,886$ 

Ontonagon  Harbor,  Mich. : 

Improvement  of i»462;  m,2706 

Survey  of i,456 

Orange  Mills  Flats,  St  Johns  River,  Fla., improvement  at i,371;  n,  1600 

Orange  River,  Fla.,  examination  and  survey i,288 

Orillia,  Wash. ,  construction  of  bridge  across  White  River i,  628 

Osaee  River,  Mo.,  improvement  by  Missouri  River  Commission. .    i,  617;  vi,  3668 
Oshkoeh,  Wis.: 

Bridge  across  Fox  River,  reconstruction  of. i,620 

Bridge  across  Sawyer  Creek,  construction  of i,621 

Harbor  lines  in  Fox  River i,39;  iv,2819 

Oswegatchie  River,  N.  Y.  («6e  Ogdensburg) i,548;  iv,8149 

Oswogo  Harbor,  N.  Y.: 

Improvementof i,546;  rv,8188 

Water  levels i,637;  vi,  3859, 3862 

Otter  Creek,  Vt.,  improvement  of i,149;  ii,1291 

Ouachita  River,  Ark.  and  La.,  improvement  of i,850;  n,1994 

Oyster  Creek,  Tex.,  examination  and  survey i,846 

P. 

Pablo  Creek,  Fla., bridges  obstructing 1,626 

Pacheco  Slough,  Cal.,  reconstruction  of  bridge  across i,622 

Pacific,  Department  of  the,  reconnaissances  and  explorations i,  639;  vi,  3871 

Pamlico  River  and  Sound,  N.  C. : 

Improvementof  river i,284;  ii,1490 

Improvement  of  waterway  to  Norfolk,  Va.. i,228;  u,1480 

Removal  of  wreck  in  river 1,244;  u,1516 

Pamunkey  River,  Va. : 

Construction  of  bridge  at  Newcastle  Ferry i,622 

Improvementof i,219;  Ii,14d5 

Parkers  Head  Harbor  and  Channel,  Kennebec  River,  Me.,  examination 

and  survey i,62 

Pascagoula  Harbor  and  River,  Miss.: 

Improvementof  river 1,309;  n,1717 

Improvement  of  river,  including  Horn  Island  Harbor i,  310;  ii,  1718 

Wreck  in  harbor,  removal  of i,317;  ii,1788 

Pasauotank  River,  N.  C: 

Improvementof i,232;  ii,1484 

Improvement  of  waterway  via i,228;  ii,1480 

Passaic  River,  N.  J.: 

Examination  and  survey i,164 

Improvementof i,155;  n,1303 

Pass  a  Loutre,  Mississippi  River: 

Closing  crevasse i,821;  n,1889 

Improving  outlet  at 1,823;  u,1841 
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Patopsoo  RiTer,  Md.: 

Defenses  of  Baltimore 1,28,805 

Harbor  lines  at  Sparrows  Point 1,89;  n,1410 

Improvement  at  Spring  Gkurden,  Baltimore i,205;  n,1410 

Improvement  of  channel  to  CnrtlB  Bay i|204;  u,1409 

Improvement  of,  including  channel  to  Baltimore i,  208;  n,  1405 

Patchogne  River,  N.  Y.: 

Examinations  and  surveys i,142 

Improvement  of 1,140;  n,1240 

Patuxent  River,  Md. ,  examination  and  survey  at  Bristol  Bar i,  22S 

Pawcatuck  River,  R.  I.  and  Conn. ,  improvement  of i,  97, 1 149 

Pawtucket  River,  R.  L: 

Examination  and  survey i,97 

Ixnprovement  of 1,88,1123 

Pearl  Harbor,  Hawaiian  Islands: 

Defense  of i,9 

Improvement  of i,41 

PMirl  River,  Miss.,  improvement  of: 

Below  Jackson 1,814,  n,1725 

Carthage  to  Jackson i,315;  n,1727 

Edinburg  to  Cartilage 1,815;  n,1728 

Mouth  of 1,818;  n,1724 

Pease  Creek  or  River,  Fla.: 

Examination  and  survey  of  Charlotte  Harbor  up  to  Punta  Gorda i,  288 

Improvement  of i,279;  n,1826 

Pedee  rivers,  S.  C,  improvement  of: 

Great  Pedee i,246;  n,1523 

Little  Pedee i,246:  n,1521 

Peekskill  Harbor,  N.Y.,  improvement  of i,154;  n,1801 

Pend  Oreille  River,  Wash,  and  Idaho: 

Improvement  of i,612;  rv,3276 

Survey  of i,6U 

Penobscot  River,  Me. : 

Defenses  of 1,16,685 

Exunination  and  survey  of  Bucksport  Narrows i,62 

Improvement  of 1,49,1032 

Pensacola  Harbor,  Fla.: 

Defenses  of i,  80, 914 

Improvement  of i,296;  n,1668 

Pensaukee  Harbor,  Wis.,  improvement  of i,459;  iv,2734 

Pentwater  Harbor,  Mich.,  Improvement  of i,498;  rv,2988 

Pepin  Lake  and  Village,  Mississippi  River,  Wis.: 

Improvement  at i,875;  m,2102 

Examination  and  survey i,878 

Pere  Marquette  Lake,  Mich,  (^ee  Ludington) i,499;  iy,2936 

PersontJ  property,  saleof,  when  not  needed i,48 

Persons,  injured,  recommendation  in  aid  of i,48 

Persons,  occupancy  of  public  structures  by  private 1,88 

Petaluma  Creek,  Cal.: 

Improvement  of ..-.  i,559;  rv,8188 

Removal  of  wreck 1,661;  iv,8188 

PetoskeyHarbor,  Mich.,  improvement  of i,504;  iy,2949 

Phalia  (Falia),  Bogue,  La.,  improvement  of i,818;  n,1833 

Philadelphia,  Pa.: 

Pefensesof 1,22,782 

Improvement  of  Delaware  River  at,  including  final  report  there- 
on      1,168;  11,1828,1880 

Improvement  of  Schuylkill  River i,  169;  ii,  1839 

Phippsburg,  Me.,  bridges  at i,621 

Pierre  and  Fort  Pierre,  S.  Dak.  (see  Missouri  River) i,  387;  in,  2219 

Piers,  occupancy  of i,38 

Pigeon  bayous.  La.,  improvement  of i,325;  n,1844 

Pigeon  CoveHarbor,  Mass.,  removal  of  wreck 1,81,1094 

Pike  Creek,  Wis.: 

Examination  and  surveys  of  Kenosha  Harbor i,  473. 474;  rv,  2817 

Improvement  of  Kenosha  Harbor i,469;  rv,2781 

Pike,  Gen.  Albert,  statue  of ,  at  Washington,  D.  C    vi,8842 

Pine  Island  Harbor, Fla.  («ee  Punta  Rasa) i,288 

Pine  Lake,  Mich,  (we  Charlevoii:) i,608;  iv,2946 
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Pine  Biver,  Mich.: 

Improyement of 1,516;  TV, 21996 

Reoonstmction  of  bridge  atSt.  Clair i,638 

Pine  Biver,  Minn., reservoir  at: 

Construction  of i,879;  ni,2183 

Operating  and  care 1,380;  m,2190 

Pinole,  Point,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off i,  561 

Pittsbnrg,  Cincinnati,  Chicago  and  St.  Louis  Railway  Company,  bridge  of.      i,  622 
Pittsburg  Harbor,  Pa. : 

Harbor  lines  at  Allegheny  City 1,89;  m,  2449 

Improvement  of I,4I9;  ui,2397 

Plaquemine  Bayou,  La., improvement  of i,325;  ii,  1844 

Plymouth  Harbor,  Mass.,  improvement  of 1,78,1086 

Pocahontas,  Ark. ,  construction  of  bridge  across  Black  River i,  618 

Pocahontas  Bridge  Company,  bridge  of 1,818 

Pocomoke  River,  Md., improvement  of i,200;  u,1395 

Point  Isabel,  Tex. ,  examination  and  survey  of  Brazos  Santiago  Harbor. . .      i,  346 
Point  Judith  Harbor  and  Pond,  R.  I. : 

Construction  of  harbor  of  refuge 1,93,1135 

Improvement  of  pond  entrance 1,98,1188 

Reinovalof  wreck.  1,1145 

Point  Pinole,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off i,  561 

Point  Wilson,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off i,  561 

Pokegama  Falls,  Mississippi  River,  Minn.: 

Construction  of  reservoir...: 1,279;  ui,2182 

Operation  and  care  of  reservoir i,380;  iii,2190 

Pollock  Rip  Light  Vessel,  Mass.,  removal  of  wreck  in  Nantucket  Sound 

near 1,96,1145 

Ponchatoula  River,  La.  (sec  Tickfaw  River) i,819;  n,1835 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater i,46, 1022 

Portage  Lake,  Manistee  County,  Mich. ,  harbor  of  refuge i,  601 ;  iv ,  2942 

Portage  Lake  and  River,  Houghton  County,  Mich.: 

Harbor  lines  at  Houghton i,  89;  m,  2723 

Improvement  and  operating  and  care  of  waterway  via i,  452, 458;  in,  2707 

Rebuilding  bridge  between  Houghton  and  Hancock i,  618 

Removal  of  wreck  in  waterway  via i,456;  in,2722 

Portage  River,  Ohio  («ee  Port  Clinton) 1,525;  iv,3034 

Port  Chester  Harbor,  N.  Y.: 

Examination  and  survey i,142 

Improvement  of i»125;  n,1208 

Removal  of  wreck  off i,141;  n,1251 

Port  Clinton  Harbor,  Ohio,  improvement  of i,  525;  iv,  8034 

Port  Harford,  Cal.  (see  San  Luis  Obispo) 1 i,552;  iv,3159 

Port  Huron,  Mich. ,  improvement  of  Black  River  at i,  515;  iv,  2998 

Port  Jefferson  Harbor,  N.  Y. ,  improvement  of i,  180;  n,  1220 

Portland,  Me. : 

Bridge  at,  construction  of i,621 

Defenses  of 1,16,687 

Improvement  of  harbor 1,65,1041 

Portland,  Oreg.: 

Examination  and  survey  of  Willamette  River  below i,  599 

Harbor  lines  at  Albina i,89;  iv,3251 

Improvement  of  Willamette  River  above i,  591 ;  iv,  3234 

Improvement  of  Willamette  River  below i,  592;  iv,  3239 

Portland  and  Cape  Elizabeth  Railway  Company,  bridge  of  - i,  621 

Port  Orford  Harbor,  Oreg. ,  improvement  of i,  562;  iv,  3199 

Port  Royal,  S.  C,  defenses  of 1,27,859 

Port  Royal  (Beaufort)  River,  S.  C: 

Improvement  of T i,254;  II.1548 

Improvement  of  channel  between  Beaufort,  S.  C,  and  Savannah,  Ga. 

(see Savannah) i,255;  n,1559 

Portsmouth  Harbor,  N.  H.: 

Defenses  of 1,17,708 

Examination  and  survey  of  PuU-and-be-damned  Point i,  62 

Port  Washingi»n  Harbor,  Wis. : 

Examination  and  survey 1,474 

Improvement  of i,466;  iv,2765 

Portwing  Harbor,  Wis.,  examination  and  survey i,456 
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Potomac  River: 

Aqueduct  Bridge,  at  Washington,  D.  C. ,  repair  of i,  626;  vi,  8777 

Defenaes  of  Washington,  D.  C i,24,8a3 

Eastern  Branch  ( Anacostia  River) ,  survey  of i,  232;  ii,  1443 

Harbor  lines  at  Washington,  D.  C i,3»;  ii,1463 

Improvement  at  Washington,  D.  C  — i,206;  ii,  UlS 

Improvement  below  Washington,  D.  C i,  209;  ii,  141 9 

Long  Bridge,  at  Washington,  D.  C,  rebuilding  of 1,206;  n,  1413 

Memorial  bridge  and  boulevard  to  Mount  Vernon,  Va i,  42, 627;  vi,  3779 

Wreck  near  Washington,  D.C.,  removal  of i,222;  n,1443 

Powells  River,  Tenn.,  examination  and  survey i,410 

Powow  River,  Mass.,  improvement  of 1,64,1061 

Property,  personal,  sale  of,  when  not  needed i,43 

Property,  public,  occupancy  of i,38 

Providence  Harbor  and  River,  R.  I.: 

Examination  and  survey i,97 

Improvement  of 1,89,1125 

Removal  of  Green  Jacket  Shoal 1,90,1127 

Provincetown  Harbor,  Mass.: 

Improvement  of • 1,80,1090 

Removal  of  wreck 1,81,1095 

Public  buildings  and  grounds.  District  of  Columbia i,  632;  vi,  3811 

Public  property,  sale  of,  when  not  needed 1, 43 

Public  works,  occupancy  of i,88 

Puget  Sound,  Wash. : 

Defenses  of , 1,36,1005 

Improvement  of , and  tributaries i,603;  iv,8267 

Improvement  of  waterway  to  lakes  Union  and  Washington  ..    i,  606;  iv,3271 

Pulaski,  Fort,  Gte. ,  defenses  at i, 27, 870 

Pull-and-be-damned  Point,  Portsmouth  Harbor,  N.H., examination  and 

survey 1,62 

Pultneyville  Harbor, N.Y., improvement  of i,544;  iv,8182 

PuntaGorda.Fla.: 

Examination  and  survey  of  Pease  Creek  up  to  (see  Charlotte  Harbor) .      i,  288 

Improvement  of  Pease  Creek i,279;  n,  1626 

Punta  Rasa,  Fla.,  examination  and  survey  of  inside  passage  to  Charlotte 

Harbor i,288 

Puyallup  River,  Wash,  (see  Puget  Sound) i,603;  iv,3367 

Q. 

Queenstown  Harbor,  Md. : 

Examination  and  survey i,208 

Improvement  of ..-, i,201;  n,1397 

Quincy  Bay,  Mississippi  River,  m.: 

Improvement  at i,875;  m,2103 

Survey  at 1,377 

Quinnipiac  River,  Conn,  {see  New  Haven) 1,107,1162 

Quonodiontaug,R.  I.,  removal  of  wreck  off i,1144 

B. 

Baber.John  (schooner),  removal  of  wreck  of i,485;  iy,2833,2866 

Raccoon  River,  N.  J. ,  examination  and  survey 1,182 

Racine  Harbor,  Wis.: 

Improvement  of... i,468;  iv,2776 

Survey  of 1,473;  iv,  2815 

Rainbow  (schooner),removalof  wreck  of 1,661;  rv,8188 

Raisin  River,  Mich.: 

Improvement  of  Monroe  Harbor i,523;  iv,8017 

Removal  of  wreck  in  Monroe  Harbor i,536;  iv,8075 

Rancocas  River,  N.  J.,  improvement  of i,174;  n,1356 

Range  and  position  finders i,18 

Rantowles  Creek,  S.C.,  bridge  obstructing 1,635 

Rapid  Railway  Company,  bridges  of 1,628 

Rappahannock  River,  Va. ,  improvement  of 1, 218;  n,  1425 

Rantan  Bay  and  River,  N.  J.: 

Improvement  of  bay i,159;  n,1308 

Improvement  of  Keyport  Harbor 1,160;  u,1810 

Improvement  of  river i|157;  u,1306 

Removal  of  wreck  in  river 1,163;  u,1816 
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Rathbumj  Robert  H.  (schooner) ,  removal  of  wreck  of i,817;  n,1788 

Reconnaissances  and  explorations  in  military  departments i,  689;  vi,  3871 

Red  Hook  Channel,  New  York  Harbor,  N.  V.,  improvement  of i,  144;  n,  1266 

Red  Lake  and  Red  Lake  River,  Minn.  («ee  RedRiver  of  the  North) .  i,  382;  m,  2200 
Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T.: 

Bridge  near  Texarkana,  Ark.,  constrnction  of _ i,620 

Examination  and  survey  between  mouths  of  Eiamichi  and  Blue  riven,      i,  862 

Gauging  (»6e  Mississippi  River) 1,38,360;  n,2025 

Improvement  above  Fulton,  Ark i,349;  u,1991 

Improvement  below  Fulton,  Ark i,347;  ii,  1979 

Rectification  of  mouth  by  Mississippi  River  Commission.,  i,  616;  v,  8291, 3336 
Red  River  of  the  North,  Minn,  and  N.  Dak.: 

Examination  and  survey i,385 

Improvement  of ^ i,382;  m,2200 

Reservoirs  at  head  waters  of  Mississippi  River: 

Construction  of 1,379;  m,2182 

Operating  and  care 1,380;  iu,2190 

Rhode  Island,  defenses  of  coast 1,18,724 

Rice  Creek,  Fla.,  construction  of  bridge  across 1,623 

Richland  River,  Tenn.,  examination  and  survey i,  410 

Richmond.  Ya. ,  construction  of  bridge  across  James  River i,  623 

Richmond,  Petersburg  and  Carolina  Railroad  Company,  bridge  of i,  623 

Rikers  Island,  East  River,  N.  Y.,  harbor  lines 1,39;  ii,1254 

Riverdale,  lU. ,  construction  of  bridge  across  Little  Calumet  River i,  622 

Rivers  and  harbors: 

Aid  to  employees  injured  upon  works  of i,43 

Appropriations  and  exi>enditures 1,37,38 

Deterioration  in  works v i,38 

Estimate  of  appropriation  for  examinations,  surveys,  etc i,  615 

Estimate  of  appropriations  for  improvement  of i,  38 

Improvement  of i,37 

Occupancy  of  structures  belonging  to  works  of i,38 

Sale  of  personal  property  when  not  needed i,43 

R.  Martin  Sugar  Company,  Limited,  bridge  of 1,622 

Roads: 

Fort  Washakie,  Wyo. ,  to  Buffalo  Fork,  Snake  River i,  640;  vi,  3881 

Washington,  D.C.,  to  Mount  Yemon,Va - i,42 

Yellowstone  National  Park 1,637;  vi,3863 

Roanoke  River,  N.  C,  improvement  of i,231;  n,1483 

Rocka way  Beach,  N.Y.,  construction  of  bridge i,621 

Rockhall  Harbor,  Md.: 

Examination  and  survey i,203 

Improvement  of    i,201;  ii,1397 

Rockland  Harbor,  Me.,  improvement  of 1,51,1034 

Rockport,  Mass. : 

Harbor  of  refuge  in  Sandy  Bay,  construction  of 1,65,1064 

Piers  and  breakwater  at,  examination  and  survey i,81 

Resur vey  and  estimate  of  cost  at  breakwater,  Sandy  Bay i,  82 

Rock  River,  111. ,  Illinois  and  Mississippi  Canal  around  ...  i,  482, 484;  rv,  2853, 2888 

Rockwood,  m. ,  survey  of  Mississippi  River  below f i,  374 

Romerly  Marsh,  Ga.,  improvement  of  waterway  via i,  265;  ii,  1590 

Rondout  Harbor,  N.Y.,  improvement  of C-  i,154;  ii,1300 

Boot  River,  Wis.: 

Improvement  of  Racine  Harbor i,468;  iv,2776 

Survey  of  Racine  Harbor i,473;  iv,2815 

Roth  wells  Landing,  Smyrna  River,  Del.,  removal  of  wreck i,202;  ii,  1398 

Rouge  River,  Mich. : 

Construction  of  turning  basin i,522;  iv,3014 

Improvement  of i,621;  iv,3013 

Rough  River,  Ky . : 

Improvement  of l,447;  iii,2599 

Operating  and  care  of  lock  and  dam i,  448;  iii,  2602 

Round  Lake,  Mich,  (see  Charlevoix)  i,503;  iv,2946 

Rumsev,  Ky. ,  reconstruction  of  Lock  No.  2,  Green  River i,  445;  ni,  2581 

Ruth  Plantation,  Bayou  Teche,  La. ,  construction  of  bridge i,  622 

Rutland  Canadian  Railroad  Company,  bridges  of I»619 
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Sabine  Pass  and  Birer,  Tex.: 

Defenses 1,83,048 

Improyement  of  IMUSS 1,886;  n,  1858 

Improvement  of  river 1,333;  ii,  1857 

Improvement  of  mouth  of  river i,833;  li,1856 

Saco  River,  Me.,  improvement  of 1,58,1048 

Sacramento  River,  Cal. : 

Bridge  at  Colusa,  construction  of 1,823 

Improvement  of i,557;  iv,8169 

Improvement  by  California  Debris  Conmiissioii i,  61 8;  vi,  8747 

Sag  Harbor,  N. T., examination  and  survey i,  143 

Saginaw  River,  Mich. ,  improvement  of i,  511 ;  iv,  2985 

St.  Andrews  Parish,  S.  C. ,  construction  of  bridge  across  Wappoo  Cut i,  620 

St.  Augustine  Harbor,  Fla.: 

Defenses  of 1,37,888 

Improvement  of i|378;  n,1607 

St.  Clair,  Mich. ,  reconstruction  of  bridge  across  Pine  River i,  623 

St  dair  River  and  St.  Clair  Flats  Canal, Mich.: 

Improvement  of  canal i,618;  pr,29$^ 

Improvement  of  channels  in  waters  connecting  Great  Lakes. .  i,  505;  rv,  2953 
Operating  and  care  of  canal i,518;  iv,2999 

St.  Croix  Lake  and  River,  Wis.  and  Minn. : 

Examination  andsurvey _      i,885 

Improvement  of 1,881;  m,2197 

St  Francis  River,  Mo.  and  Ark.: 

Examination  and  survey 1,369 

Improvement  in  Arkansas 1,868;  n,3043 

Improvement  in  Missouri 1,369;  Ii,20i5 

St.  Frangois  River,  Mo.    See  St.  Francis  River. 

St.  Johns  River,  Fla.: 

Defenses  at ..  1,28,888 

Improvement  between  Jacksonville  and  the  ocean i,  269;  n,  1597 

Improvement  of,  at  Orange  Mills  Flats... i,271;  n,1600 

Improvement  of  Volusia  Bar 1,271;  n,1602 

St.  Jones  River,  Del.,  examination  and  survey i,202 

St.  Joseph  Harbor  and  River,  Mich.: 

Improvement  of  harbor i,488;  rv,2901 

Improvement  of  river i,489;  iv,2905 

Wreck  in  harbor,  removal  of i,505;  iv,2951 

St.  Lawrence  River,  N.  Y. : 

Improvement  of  Cape  Vincent  Harbor i,547;  rv,8145 

Improvement  of  Ogdensburg  Harbor i,548;  iv,8149 

Removal  of  shoals  between  Ogdensburg  and  Lake  Ontario i,  548;  rv,  3147 

St.  Louis  Bay  and  River,  Minn,  and  Wis.  (see  Duluth) i,  449;  m,  261 1 

St.  Louis  Harbor,  Mo.,  improvement  of i,873;  in,2087 

St.  Martin  Parish,  La.,  construction  of  bridge  across  Bayou  Teche  at 

Ruth  Plantation 1,622 

St  Marys  River  and  St  Marys  Falls  Canal,  Mich.: 

Commerce  through  .*. 1,507;  iv,2978 

Improvement  of  channels  in  waters  connecting  Great  Lakes. . .  i,  505;  rv,  2953 

Improvement  of  Hay  Lake  Channel 1,508;  iv,2979 

Improvement  of  the  river  at  the  falls 1,506;  iv,2960 

Operating  and  care  of  canal i,507;  iv,2965 

Wreck  in  Waiska  Bay,  removal  of i,522;  rv,8015 

St.  Paul,  Minn. ,  gauging  Mississippi  River  at i,  38, 884;  ni,  2205 

St.  Peter,  Minn. ,  examination  and  survey  of  Minnesota  River  at i,  385 

Sakonuet  Point  and  River,  R.  I.: 

Alteration  of  railroad  bridge i,624 

Increasing  width  and  depth  of  draw  opening  in  stone  bridge i,  87, 1120 

Rebuilding  and  extension  of  breakwater  at  Sakonuet  Point i,  88, 1122 

Sale  of  personal  property  when  not  needed i,48 

Salmon  Bay,  Wash. ,  improvement  of  waterway  via i,  606;  iv,  8271 

Salmon  Creek, N.Y.(«c€  Pultneyville) 1,544;  iv,8182 

Samplt  River,  S.C: 

Examination  and  survey 1,255 

Improvement  of  Georgetown  Harbor i,247;  n,1626 

San  Bernard  River, Tex., examination  andsurvey 1,846 
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Sandbeach,  Mich.: 

Improyement  of  harbor  of  refnge 1,618;  iy,2988 

Water  levels-. i,687;  vi,3859,8860 

San  Diego  Harbor,  CaL: 

Defenses  of i,34,»75 

Improyement  of 1,549;  iv,8153 

Sandusky  Harbor, Ohio, improTement  of 1,536;  iv,8036 

Sandwich  Harbor,  Mass., examination  and  soryey i,81 

Sandy  Bay,  Mass.: 

Harbor  of  refnge,  oonstrnction  of 1,65,1064 

Piers  and  breakwater  at  Rockport,  examination  and  snryey i,  81 

Resoryey  and  estimate  of  cost  at  breakwater i,82 

Sandy  Hook,  N.  J.,  defenses  at 1,21,777 

Sandy  Lake,  Minn.,  reeenroir  at: 

Oonstrnction  of 1,879;  iii,2182 

Operating  and  care 1,880;  m,2190 

San  Francisco  and  San  Joaqnin  Valley  Railway  Company: 

Bridge  of ,  across  Middle  Riyer,  Cal i,621 

Bridge  of .  across  Old  Riyer,  Cal i,621 

Bridge  of,  across  San  Joaqnin  Riyer,  Cal i,620 

San  Francisco  Bay  and  Harbor,  Cal.: 

Defenses  of 1,85,980 

Harbor  lines  between  Oakland  and  Point  San  Pablo i,89;  iy,8194 

Improyement  of  Oakland  Harbor 1,554;  iv,3163 

Removal  of  Arch  and  Shi^  rocks i,  554;  iv,  3162 

Sanitary  District  of  Chicago,  111.,  drainage  canal i,40 

San  Jacinto  River,  Tex. ,  Improyement  of  waterway  via i,  840;  ii,  1961, 1964 

San  Joaqnin  River,  Cal.: 

Bridge  at  Hills  Ferry,  construction  of i,628 

Bridge  near  Stockton,  construction  of i,620 

Improvementof i,  555;  iv, 3166 

Improvement  by  California  Debris  Commission i,  618;  vi,  3747 

Survey  of,  including  Mormon  and  Stockton  channels i,  561 ;  iv ,  3188 

San  Juan,  Puerto  Rico,  defense  of i,9 

San  Leandro  Bay,  Cal.  (dee  Oakland) 1,554;  iy,3168 

San  Luis  Obispo  Harbor,  Cal. ,  improvement  of i,  552;  rv,  3159 

San  Pablo  Bay,  Cal.  (see  Karquines  Strait) 1,561 

San  Pedro  Bay  and  Harbor,  (Jal. : 

Construction  of  deep-water  harbor i,550;  iv,3156 

Examination  and  survey  of  inner  harbor i,553 

Improyement  of  Wilmington  inner  harbor i,  551 ;  iv,  3158 

Survey  of  Wilmington  inner  harbor ' i,553 

Santee  River,  S.  C: 

Examination  and  sorvey  of  waterways  between  North  and  South 

branches i,255 

Improvementof 1,249;  ii,1632 

Sarasota  Bay,  Fla.: 

Examination  and  survey  of  inside  passage  to  Lemon  Bay i,288 

Improvementof l,280;  ii,1629 

Sasanoa  River,  Me.,  Improvementof 1,55,1040 

Saugatuck,  Mich. ,  improvement  of  Kalamazoo  Riyer  at. .  i,  491, 492;  ly,  2910, 2912 

Saugatuck  River,  Conn.,  improvement  of 1,115,1177 

Saugerties  Harbor,  N.  Y.: 

Examination  and  survey i,164 

Improvementof 1,153/  u,1299 

Sang  us  Harbor  and  River,  Mass.: 

Construction  of  bridges i,622 

Improvementof  Lynn  Harbor 1,69,1070 

Sauk  River,  Wis.: 

Examination  and  survey  of  Port  Washington  Harbor i,  474 

Improvementof  Port  Washington  Harbor i,466;  iv,2765 

Sault  Ste.  Marie,  Mich. : 

Commerce  passing  canals  at 1.507;  iv,2978 

Water  levels i,637;  vi,  8859, 3860 

Savannah  Harbor  and  River,  GkL: 

Bridge  at  Augusta,  alteration  of 1,624,625 

Bridge  at  Hutchinsons  Island,  construction  of 1,619 

Defenses  of i,  27, 870 

Improvement  of  harbor,  including  channel  to  Beaufort,  S.C.  i,255;  ii,1559 
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Sayannah  Harbor  and  River,  Ga.— Ck>ntiniied« 

Improvement  of  river  above  Augusta 1,269;  n,1571 

Improvement  of  river  between  Augusta  and  Savannah i,  257;  n,  1667 

Improvement  of  waterway  to  Femandina,  Fla i,  265;  ii,  1590 

Wrecks,  removal  of 1,266:  u,1592 

Sawyer  Creek,  Wis.,  construction  of  bridge  acroBB i,621 

Saxton,  Minn.,  examination  and  survey i,456 

Say ville,  N.Y.,  improvement  of  Browns  Creek i,140;  n,1247 

Schuylkill  River,  Pa.,  improvement  of i,169;  n,1889 

Scituate  Harbor,  Mass.,  improvement  of 1,76,1088 

Screven,  Fort,  Ga.,  defenses  at 1,27,870 

Scuppemong  River,  N.  C,  bridges  obstructing 1,625 

Seacoast  defenses.    See  Fortifications. 

Seattle,  Wash.,harbor  lines i,89 

Sea  walls i,14 

Sebewaing  River,  Mich.,  improvement  of 1,618;  iv,2987 

Secretary  Creek  (Warwick  River),  Md.,  improvement  of i,195;  n,1887 

Seekonk  (Pawtucket)  River,  R.  L: 

Examination  and  survey i,97 

Improvement  of 1,88,1128 

Sewickley ,  Pa. ,  construction  of  bridge  across  Ohio  River i,  620 

Shag  Rocks,  San  Francisco  Harbor,  Cal. ,  removal  of i,  564;  rv,  8162 

Shaws  Cove,  New  London,  Conn,  (sec  Thames  River) i,  102,1155 

Sheboygan  Harbor,  Wis,: 

Improvement  of i,466;  17,2762 

Survey  of i,478;  IY,2812 

fl7iemeZd,Tr.ie.  (tug), removal  of  wreck  of 1,163;  n,1815 

Shelter  Island,  W.  Y".,  removal  of  wreck n,1278 

Sherman,  Gten.W.T.,  statue  of,  at  Washington,  D.C 1,682;  vi, 8841 

Ship  Island  Harbor  and  Pass.,  Miss. : 

Improvement  of  channel  to  Gulf  port i,812;  n,1722 

Improvement  of  pass i,813;  n,1723 

Survey  for  channel  to  Gulf  port  and  Biloxl i,817;  n,1787 

Ship  John  Light,  Delaware  Bay , removal  of  wreck  of  Lottie  K,  Friend  A,  182;  n,  1867 

Shoal  Harbor,  N.  J., improvement  of    i,161;  n,1812 

Shoal  water  Bay  ( Willapa  Harbor) ,  Wash. ,  improvement  of i,  699;  rv,  8259 

Shreveport  ana  Red  River  Valley  Railway  Company,  bridge  of i,  619 

Shrewsbury  River,  N.  J.,  improvement  of i,162;  n,1818 

Sinepuxent  Bay,  Md.,  improvement  of  waterway  via 1,190;  n,1881 

Sioux  City,  Iowa: 

Improvement  of  Missouri  River  at  and  above. i,  885, 390:  in,  2217 

Improvement  of  Missouri  River  below Ii617;  vi,3655 

Monument  to  Sergt.  Charles  Floyd i,641 

Siuslaw  River,  Greg.,  improvement  of _ 1,572;  rv,8210 

Six-mile  Island,  Allegheny  River,  Pa.,  construction  of  look  and  dam  i,  421;  ni,  2404 

Skagit  River,  Wash,  (see  Puget  Sound)^ 1,608;  rv,8267 

Slack-water  systems.    See  Canals  and  Waterways. 
Smyrna  River,  Del.: 

Improvement  of 1,187;  n,1876 

Removal  of  wreck i,202;  n,1898 

Snag  boats: 

For  works  in  Florida,  construction  of i,277;  n,1618 

For  works  on  Texas  coast,  procurement  of 1,848;  ii,1970 

Snake  River,  Wash.,  Oreg..  and  Idaho: 

Examination  and  survey  above  Asotin,  Wash 1,590 

Improvement  up  to  Asotin,  Wash   i,  580;  iv,  8219 

Road  from  Buflfalo  Fork  to  Fort  Washakie,  Wyo i,  640;  vi,  8881 

Snohomish  River,  Wash.: 

Improvement  of  (see  Puget  Sound) 1,608;  IY,8267 

Improvement  of  Everett  Harbor i,608;  rv,8278 

Snoqualmie  River,  Wash,  (see  Puget  Sound) i,  603;  rv,  8267 

Soda  Lakes,  La.  (see  Cypress  Bayou) 1,850;  n,1992 

Somers  Cove,  Md.,  removal  of  wreck  at  Crisfield 1,202;  n,1898 

Sonoma  Oeek,  Cal.,  examination  and  survey 1,561 

South  Atlantic  States,  removal  of  watw  hyacinth: 

From  Florida  waters i,276;  n,1612 

From  Louisiana  waters 1,882;  u,i855 

Plan  and  estimate  of  cost 1,40,277;  n,1613 

South  Bound  Railroad  Company,  bridge  of 1,628 
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South  Branch,  Chicago  River,  Bl.: 

Chicago  Drainage  Canal i,40 

Confltmction  of  bridge  south  of  Taylor  street,  Chicago i,  622 

Examination  and  snrvey i,485 

Improvement  of 1,476;  iv,2826 

Reconstruction  of  bridge  at  Taylor  street,  Chicago i,  622 

South  Branch,  Santee  River,  S.  C.    See  Santee  River. 

South  Carolina,  defenses  of  coast i,26;  859 

South  Chicago  EU^rbor.  HI.    See  Calumet  Harbor. 

Southern  Branch  Drawbridge  Company,  bridge  of i,  622 

Southern  Branch,  Elizabeth  River,  Va.: 

Bridge  across,  construction  of 1,622 

Improvement  of  («C6 Elizabeth  River) i,224;  u,1473 

Improvement  of  Norfolk  Harbor  and  approaches i,  223;  ii,  1471 

Improvement  of  waterway  via i,228;  u,1480 

Southern  Pacific  Railroad  Company,  bridge  of 1,622 

South  Fork,  Forked  Deer  River,  Tenn.: 

Construction  of  bridge  at  Yellow  Bluff i,620 

Improvementof 1,896;  iii,2235 

South  Haven  Harbor,  Mich. ,  improvement  of i,  490;  iv,  2906 

South  Hero,  Vt. ,  construction  of  bridge  across  Lake  Cham  plain i,  619 

South  Hero  Island  Channel,  Lake  Champlain,  Vt.,  improvement  of i,  148 

South  Milwaukee  Harbor,  Wis. ,  improvement  of i,  468;  iv,  2775 

South  Norwalk,  Conn,  (see  Norwalk  Harbor) 1,117,1178 

South  Pass,  Mississippi  River,  inspection  of  improvement i,  40, 317;  n,  1815 

Southport,  N.  C.defensesat 1,26,846 

South  River,  N.  J.,  improvement  of 1,158;  n,1307 

South  San  Francisco  Harbor,  Cal. ,  examination  and  survey i,  561 

South  Sioux  City ,  Nebr.  (see  Missouri  River) i,390;  in,2221 

Southwest  Pass,  Mississippi  River,  survey  of 1,40,322,337;  n,  1863 

Sparrows  Point,  Md. ,  harbor  lines  in  Patapsco  River i,  39;  n,  1410 

Sprague  River,  Me. ,  construction  of  bridge  across i,  621 

Springdale,  Pa.,  construction  of  lock  and   dam  in  Allegheny   River 

at 1,421;  ili,2404 

Spring  (harden,  Baltimore,  Md. ,  improvement  at i,  205;  ii,  1410 

Springy  Saviuel  E.  (barge) .  removal  of  wreck  of i,  147 ;  ii,  1277 

Sprtfe  (boat),  removal  of  wreck  of i,255;  u,1550 

Spuyten  Duyvil  Creek,  N.  Y.  (see  Harlem  River) i,135;  ii,1232 

Squan  ( Manasquan}  River,  N.  J. ,  improvement  of 1, 102;  li,  1314 

Stage  Harbor,  Chatham,  Mass.  (see  Chatham) 1,80,1093 

Stamford  Harbor,  Conn.,  improvement  of 1,120,1182 

Stanislaus  County,  Cal.,  bridge  of i,623 

Statenlsland,  N.  Y.: 

Defenses  on i,  21, 773 

Examination  and  survey  of  channel  between  New  Jersey  and  (see 

Arthur  Kill) i,164 

Improvement  of  channel  between  New  Jersey  and i,  156;  n,  1304 

Staten  Island  Sound,  N.  Y.  and  N.  J.: 

Examination  and  survey i,164 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  156;  n,  1304 

Stiilaguamish  River,  Wash,  (see Puget  Sound) i,603;  iv,8267 

Stockton,  Cal. ,  construction  of  bridge  across  San  Joaquin  River i,  620 

Stockton  Channel,  San  Joaquin  River,  Cal. : 

Improvementof 1,555;  iv,3166 

Survey  of i,561;  iv,3188 

Stone  House  Cove,  Curtis  Bay ,  Md. ,  alteration  of  bridge  across i,  624, 626 

Stonington,  Conn.: 

Consti-uction  of  harbor  of  refuge 1,99,1152 

Defenses  of i,  20, 747 

Stony  Lake,  Mich.,  examination  and  survey  of  channel  to  Lake  Michigan.      i,  505 

Streator  and  Clinton  Railroad  Company,  bridge  of i,623 

Structures,  public,  occupancy  of i,38 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.: 

Construction  of  harbor  of  refuge i,461;  iv,2749 

Improvementof i,460;  iv,2737 

Operating  and  care i,461;  rv,2748 

Submarine  mines 1,15 

Suisun  Creek, CaL, examination  and  survey 1,561 
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Snlli van  Ffdls  and  River,  Me. ,  improvement  of  harbor i,46, 1023 

SolUvan  Island  shore,  Charleston,  S.  C. ,  improvement  at i,  253;  u,  1543 

Salphnr  River,  Ark.  and  Tex.  («ee  Red  River) i,847;  n,1979 

Sunken  vessels,  removal  of.    See  Wrecks. 

Superior  Bay  and  Harbor,  Minn,  and  Wis. ,  improvement  of !>  449;  ni,  2611 

Superior  Lake  {see  aUto  Northern  and  Northwestern  Lakes): 

Canal  to  Mississippi  River,  examination  and  survey i,  456 

Commerce  via  St.  Marys  River i,607;  iv,2978 

Keweenaw  Bay  waterway,  improvement  and  operating. . .  i,  452, 453;  lu,  2707 

Keweenaw  Bay  waterway,  removal  of  wreck i,  456;  in,  2723 

Water  levels i,637;  vi,3859,3860 

Supervision  of  the  harbor  of  New  York, N.  Y 1,615;  iv,3281 

Surveys: 

Estimate  of  appropriation  for i,615 

In  military  departments i,639;  vi,8871 

Northern  and  Northwestern  Lakes i,688;  vi,8851 

Susquehanna  River,  Md.,  improvement  of 1,192;  U,1S82 

Suwanee  River,  Fla.,  improvement  of i,  286;  n,  1639 

Swan  Point  Bar,  Rockhall  Harbor,  Md. ,  examination  and  survey i,  203 

Swinomish  Slough,  Wash. ,  improvement  of i,  609;  rv,  8274 

Sylvia  de  Orasse  (steamer),  wreck  of  {see  Columbia  River, belpw  Tongue 

Point). : 1,594;  iv,8246 

Synepuxent  Bay,  Md.,  improvement  of  waterway  via i,190;  u,13dl 

T. 

Tacoma,  Wash.,  harbor  lines i,39 

Tallahatchie  River,  Miss.,  improvement  of 1,858;  n,2020 

Tampa  Bay  and  City,  Fla. : 

Defenses i,29,899 

Harbor  lines  at  Tampa i,89;  n,1648 

Improvement  of  bay 1,282;  n,1632 

Improvement  of  Hillsboro  Bay  and  River 1,284;  n,1635 

Plan  and  estimate  of  cost  of  improving  bay i,287;  n,1640 

Tangier  Island  and  Sound,  Md. ,  examination  and  survey  of  channel i,  208 

Tanners  Creek,  Va., construction  of  bridgeacroes i,621 

Tar  River,  N.C., improvement  of i,234;  n,1490 

Tarrytown  Harbor,  N.Y., examination  and  survey i,164 

Taunton  River,  Mass.: 

Improvement  of 1,86,1118 

Improvement  of  Fall  River  Harbor 1,91,1180 

Tchef uncte  ( Chefunote)  River,  La. ,  improvement  of i,  818;  n,  1888 

Teche  Bayou,  La.: 

Construction  of  bridge  at  Ruth  Plantation i,622 

Improvement  of i,827;  n,1848 

Telegraph  and  telephone  oonneotions  between  Eixecntive  Departanents, 

Washington,  D.  C 1,683;  vi,3838,8842 

Tennessee  River,  Tenn.,  Ala.,  and  Ky.: 

Chattanooga,  Tenn. ,  above,  improvement  of i,  401 ;  in,  2252 

Chattanooga,  Tenn.,  to  Decatur,  Ala.,  improvement  from i,408;  in,2255 

Decatur  to  Florence,  Ala. ,  improvement  from i,  403;  m,  2256 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala.,  improvement  from.,  i,  403;  in,  2257 

Gauging  (se€  Mississippi  River) 1,38,360;  n,2025 

Muscle  Shoals  Canal,  Ala. ,  operating  and  care i,  406;  in,  2289 

River  system i,401;  in,2251 

Riverton,  Ala.,  below,  improvement  of i,403;  in,2259 

Tensas  River,  La.,  improvement  of 1,354;  n,2006 

Terraceia  Cut-off,  Fla.  («ee  Manatee  River) i,  281 ;  n,  1680 

Texarkana,  Ark. ,  construction  of  bridge  across  Red  River 1, 620 

Texarkana  and  Fort  Smith  Railroad  Company,  bridge  of i,  620 

Texas  City,  Tex. ,  deepening  channel  from  Qalveston  Harbor i,  389;  n,  1962 

Texas,  construction  of  dredge-and-snag  boat  for  works  on  coast  of.  i,848;  n,  1970 
Thames  River,  Conn.: 

Harbor  lines  at  New  London 1,89,1189 

Improvement  of 1,102,1165 

The  Board  of  Engineers 1,5,646 
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Thomaston,  Me. ,  oonstmction  of  bridge  across  Mill  Creek i,  622 

Three-mile  Harbor,  Long  Island,  N.  Y. ,  examination  and  snrvey i,  142 

Three-mile  Rapids,  Columbia  River,  Greg,  and  Wash i,  582;    iv,  8221 

Thunder  Bay  River,  Mich.  (866  Alpena) 1,511;  iv,2983 

Tickfaw  River, La., and  tributaries, improvement  of i,319;  ii,1885 

Tillamook  Bay  and  Bar,  Greg., improvement  of i,578;  iv,3217 

Tinicum  Island,  Delaware  River,  removal  of  wreck  above i,  182;  ii,  1367 

Tiverton,  R.  I.: 

Alteration  of  railroad  bridge  across  Sakonne t  River i,  624 

Alteration  of  stone  bridge  across  Sakonnet  River ^ i,  87, 1 120 

Toledo  Harbor,  Ghio : 

Harbor  lines .  i,39;  iv,3078 

Improvement  of i,524;  iv,3020 

Toledo  (steamer), removal  of  wreck  of  _ i,456;  m,2722 

Tolomato  River,  Fla.  (see  St.  Augustine) i,273;  ii,1607 

Tombigbee  River,  Ala.  and  Miss. : 

Bridge  of  Monroe  County,  Miss. ,  construction  of i,  618 

Columbus  to  Fulton,  Miss. ,  improvement  from 1, 808;  n,  1714 

Demopolis,  Ala. ,  below,  improvement 1, 306;  ii,  1711 

Demopolis,  Ala,,  to  Columbus,  Miss.,  improvement  from i,307;  ii,  1713 

Fulton  to  Walkers  Bridge,  Miss.,  improvement  from i,308;  n,  1715 

Tonawanda  Creek  and  Harbor,  N.  Y.: 

Examination  and  survey i,543 

Improvement  of  jiarbor i,541;  iv,8115 

Tongue  Point,  Colombia  River,  Greg.,  improvement  below i,  594;  rv,  3245 

Torpedoes -. ., 1,5,15,649 

Totten,  Fort,  N.  Y.,  ijost  of 1,5,6,8,651 

Town  Creek,  Brunswick  County,  N.  C. ,  improvement  of >  -  i,  244;  ii,  1515 

Town  River,  Mass.,  improvement  of 1,75,1030 

Tradewater  River,  Ky.,  improvement  of 1,445 

Trail  Creek,  Ind.: 

Improvement  of  Michigan  City  Harbor 1,486;  rv,2895 

Removal  of  wreck  in  Michigan  City  Harbor i,  504 ;  iv,  2951 

Trent  River,  N.  C,  improvement  of i,236;  ii,1493 

Trinity  River,  Tex.,  improvement  of 1,341;  ii,1965 

Troops,  engineer,  and  civilian  assistants,  equipment  of w  - . .  i,  8, 664 

Tuckerton  Creek,  N.  J.,  examination  and  survey i,182 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of....  i,436;  iii,2508 

Tugs,  sale  of ,  when  not  needed i,48 

Turkey  Point,  Elk  River,  Md., removal  of  wrecks  of  J.  E,  &illingham  and 

Wm.  E,  WeOer 1,202;  ii,1398 

Turners  Cut,  N.  C. ,  improvement  of  waterway  via i,  228;  ii,  1480 

Turtle  Bayou,  Tex.,  examination  and  snrvey i,346 

Turtle  River,  Qa.    See  Brunswick. 

Tuscaloosa  County,  Ala.,  bridge  of i,623 

Tuttle,  Horace  A,  (steamer) ,  removal  of  wreck  of i,  504;  iv,  2951 

Twelve-mile  Creek,  Fla.  («ee  Grange  River) i,288 

Twelve-mile  Creek, N.Y.  (see  Wilson) i,543;  iv,3129 

Twin  Rivers,  Wis.: 

Examination  and  survey  of  Two  Rivers  Harbor i,  474 

Improvement  of  Two  Rivers  Harbor i,463;  iv,2756 

Two  Islands,  Minn.,  examination  and  survey i,456 

Two  Rivers  Harbor,  Wis. : 

Examination  and  survey i,474 

Improvement  of i,463;  iv,2756 

Tyaskin  ( Wetipcj uin)  Creek,  Md. ,  examination  and  survey i,  203 

Tyrrell  County,  N.  C,  bridges  of 1,625 

U. 

Umpqua  River,  Greg.,  improvement  of i,571;  iv,3209 

Union  Lake,  Wash. ,  improvement  of  waterway  via i,  606;  iv,  3271 

Union  River,  Me.,  improvement  of 1,47,1024 

United  States  Engineer  School,  Fort  Totten,  N.  Y 1,5,8,653 

Urbana  Creek,  Va.: 

Improvement  of 1,215;  ii,1428 

Removal  of  wreck I,222;  ii,1442 
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V. 

Valley  River,  Ala.  (see  Warrior  River-Five-mile  Creek  Canal) i,  817;  n,  1730 

Vermilion  Bay  on,  La.,  improvement  of  channel,  bay,  and  passes  ..  i,  828;  ii,  1850 

Vermilion  Harbor,  Ohio,  improvement  of i,  528;  iv,  5053 

Vessels,  sunken,  removal  of.    See  Wrecks. 

Vicksburg  Harbor,  Miss.,  improvement  of i,357;  ii,2015 

Vidalia  Harbor,  La.  (see  Mississippi  River  Commission) i,616;  v,  3291, 3336 

Vinalhaven,  Me. ,  improvement  of  Carvers  Harbor i,  63, 1037 

Vineyard  Haven  Harbor,  Mass.: 

Examination  and  snrvey i,97 

Improvement  of 1,84,1109 

Vineyard  Sound,  Mass.,  removal  of  wreck  in 1,96,1144 

Volusia  Bar,  8t.  Johns  River,  Fla. ,  improvement  of i,  271 ;  ii,  1602 

Wabash  River,  Ind.  and  IlL: 

Improvement  above  Vincennes,  Ind 1,444;  m,2577 

Improvement  below  Vincennes,  Ind i,443;  m,2577 

Operating  and  care  of  Ghrand  Rapids  Lock  and  Dam i,  444;  m,  2578 

Waccamaw  Kiver,  N.  C.  and  8.  C. ,  improvement  of i,  245;  ii,  1517 

Wafers  Landing,  Mississippi  River,  111. ,  survey  at i,  374 

Waiska  Bay,  St.  Marys  River,  Mich. ,  removal  of  wreck i,  522;  iv,  301 5 

Wakefield,  Va.,  damage  to  Government  wharf  at  Bridge  Creek  Land- 
ing  * 1,633;  VI,  3842 

Walkerton,  Va. ,  construction  of  bridge  across  Mattaponi  River i,  621 

Walkerton  and  Mattaponi  Bridge  Company,  bridge  of i,  621 

Wallabout  Channel.  N.  Y.: 

Improvement  of i,138;  ii,1242 

Survey  of i,141;  n,12ol 

Wappoo  Bridge  Company,  bridge  of i,620 

WappooCut,S.C.: 

Construction  of  bridge  across i,620 

Improvement  of i,253;  n,1546 

Warrior  River,  Ala. : 

Bridge  at  Fosters  Ferry,  construction  of i,623 

Canal  to  Five-mile  Creek,  survey i,317;  n,  1730 

Improvement  above  Tuscaloosa i,304;  ii,1702 

Improvement  below  Tuscaloosa...  i,305;  n,1708 

Operating  and  care  of  locks  and  dams i,305;  n,1703 

Warroad  River,  Minn. , improvement  of i,  384;  in,  2204 

Warwick  River,  Md., improvement  of _ i,  195;  n,  1387 

Washakie,  Fort,  Wyo.,  military  road  to  Buffalo  Fork,  Snake  River.  i,640;  vi,3881 
Washington,  D.  C: 

Anacostia  River,  survev  of i,222;  u,1443 

Aqueduct  Bridge,  repair  of i,626;  vi,3777 

Aqueduct,  increasing  city  water  supply i,  629 ;  vi,  3797 

Aqueduct,  investigating  city  water  supply i,  631 ;  vi,  3808 

Aqueduct,  maintenance  and  repair  of i,  627:  vi,  3781 

Aqueduct  Tunnel  and  Howard  University  Reservoir i,  629;  vi,  3797 

Defenses  of i,  24, 822 

Long  Bridge,  rebuilding  of  (see  Potomac  River) i,  206;  ii,  1413 

Memorial  bridge  and  boulevard  to  Mount  Vernon,  Va i,  42, 627;  vi,  3779 

Potomac  River  at,  improvement  of i,206;  n,1413 

Potomac  River  below,  improvement  of 1, 209;  u,  1 419 

Potomac  River,  harbor  lines i,39;  ii,1463 

Public  buildings  and  gp-oundsand  Washington  Monument,  i,  632;  vi,  3811 ,  381 7 

Wreck  in  Potomac  River,  removal  of i,  223;  u,  1 442 

Washington,  N.  C. ,  removal  of  wreck  in  Pamlico  River i,  244;  ii,  1516 

Washington  (barge) ,  removal  of  wreck  of i,  232;  u,  1484 

Washington  Lake,  Wash.,improvementof  waterway  to  Puget  Sound .  i,  606;  rv,  3271 

Washington  Monument,  at  Washington,  D.  C i,  632;  vi,  3817 

Washington,  tomb  of,  Mount  Vernon,  Va.,  boulevard  and  memorial  bridge 

to  Washington,  D.  C 1,42,627;  vi,3779 

Wassaw  Sound,  Qa.,  defenses  at i, 27, 879 

Wateree  River,  S.  C. ,  improvement  of 1,250;  n,1536 
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Water  hyacinth,  removal  of: 

From  Florida  waters 1,276;  n,iei2 

From  Louisiana  waters 1,882;  u,1855 

Plan  and  estimate  of  cost 1,40,277;  n,1618 

Water-level  observations: 

Colnmbia  River,  Oreg.  and  Wash i,698;  iv,8250 

Mississippi  River  and  principal  tributaries i,  88, 860;  n,  2025 

Mississippi  River  at  St.  Paul,  Minn 1,88,884;  ra,2205 

Northern  and  Northwestern  Lakes 1,687;  vi,8859 

Watei-wavs  (see  also  Canals) : 

Beaufort,  N.  0.,toNewbem i,287;  n,1497 

Beaufort,N.  C.,to  New  River 1,289;  n,1499 

Black  Warrior  River,  Ala. ,  to  Five-mile  Creek i,  817;  n,  1780 

Charleston  Harbor,  S.  C. ,  to  Alligator  Creek 1,255 

ChincoteagueBay,  Va.,  to  Delaware  Bay,  Del 1,190;  n,1881 

Estherville-Minim  Creek  Canal,  S.  C. ,  to  Alligator  River i, 255 

Galveston  to  Houston,  Tex i,  340;  n,  1961, 1964, 1966 

Eeeweenaw  Bay  to  Lake  Superior,  Mich.,  improvement  and  opera- 
ting and  care 1,452,453;  ra,2707 

Eeeweenaw  Bay  to  Lake  Superior,  Mich.,  removal  of  wreck ..  i,456;  m,  2722 

Kissimmee  River,  Fla.,  to  Gulf  of  Mexico i,288 

Norfolk,  Va.,  to  Albermarle  Sound,  N.  C 1,229;  n,1481 

Norfolk,  Va.,  to  sounds  of  North  Carolina i,228;  n,1480 

Puget  Sound  to  lakes  Union  and  Washington i,  606;  iv,  8271 

Sarasota  Bay,  Fla.,  to  Lemon  Bay i,288 

Savannah  Ga.,  to  Beaufort,  8.  C i,255;  n,1559 

Savannah, Ga., to  Femandina, Fla- 1,265;  n,1590 

Warrior  River,  Ala.,  to  Five-mile  Creek i, 817;  n,  1780 

Waukegan  Harbor,  111. : 

Examination  and  survey i,474 

Improvement  of 1,470;  iv,2786 

Wayne,  Fort,  Mich.  («ce  Great  Lakes) 1,83,974 

Webster,  Daniel, statue  of , at  Washington,  D. C , vi,8841 

Weehawken,N.  J.,  deposit  of  wrecks  at 1,147;  11,1277,1278 

Weetee  Lake, S.C, examination  and  survey i,255 

Weller,  PTm.  J&.  (barge),  removal  of  wreck  of 11,1898 

Westchester  Creek,  N.  Y. ,  examination  and  survey i,  142 

Western  Branch,  Elizabeth  River,  Va., improvement  of 1,225;  n,1474 

West  Fork  River,  W.Va.,  survey  of i,428 

West  Galveston  Bay,  Tex.,  improvement  of  channel i,  342, 848;  ii,  1968, 1970 

Westport  Harbor,  Conn.,  improvement  of , 1,115,1177 

Westport  Harbor,  Mass.,  examination  and  survey i,97 

West  Seneca,  N.Y.,  harbor  lines i,89;  iv,8128 

Wetypkin  River  ( Wetipquin  Creek),  Md. ,  examination  and  survey 1, 208 

Weymouth  River,  Mass.: 

Improvement  of 1,75,1081 

Removfd  of  wreck  in  Fore  River 1,81,1095 

Whale  Rock  Light,  Narragansett  Bay,  R.  L,  removal  of  wreck  near...  1,96,1145 

Wharves,  occupancy  of i,88 

White  Lake  Harbor,  Mich. ,  improvement  of i,  497 ;  rv,  2981 

White  River,  Ark.: 

Gauging  («ee Mississippi  River) 1,88,860;  li,2025 

Improvement  by  locks  and  dams i,865;  n,2038 

Improvement  by  open-channel  work 1,864;  ii,2035 

Improvement  of  Buffalo  Fork 1,865;  n,2037 

White  River,  Ind. ,  improvement  of  — 1,445;  in,2580 

White  River,  Wash. ,  construction  of  bridge  across i,  628 

Whitney,  W.  M,  (steamboat) ,  removal  of  wreck  of 1, 168;  ii,  1316    * 

Wickford  Harbor,  R.  L,  improvement  of 1,90,1129 

Wicomico  River,  eastern  shore  of  Maryland,  improvement  of. i,  199;  n,  1892 

Willamette  Falls,  Willamette  River,  Oreg.,  examination  and  survey  of 

canal  and  locks 1,599 

Willamette  River,  Creg. : 

Examination  and  survey  below  Portland 1,599 

Examination  and  survey  of  canal  and  locks  at  Willamette  Falls i,  599 

Harbor  lines  at  Albina,  Portland 1,89;  rv,8251 

Improvement  above  Portland i,591;  iv,3234 

Improvement  below  Portland 1,592;  iv,?"*"" 
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Willapa  Harbor  and  River,  Wash. ,  improyement  of i,  599;  it,  8359 

WiUets  Point,  N.Y.: 

Battalion  of  Engineers i,6,  657 

Engineer  Depot 1,6,8,660 

Engineer  School 1,5,8,658 

Fort  Totten,  post  of 1,5,651 

Wilmington,  Cal.: 

Constrnction  of  deep-water  harbor,  San  Pedro  Bay i,  550;  nr,  3156 

Examination  and  survey  of  San  Pedro  inner  harbor 1,553 

Improvement  of  inner  harbor 1,551;  iv,3158 

Survey  of  inner  harbor - i,558 

Wilmington,  Del.: 

Bridge  acro68  Brandy  wine  River,  construction  of I,  623 

Improvement  of  harbor i,  182;  n,  1869 

Wilmington,  N.  C: 

Defenses  of i,  25,  846 

Improvement  of  Cape  Fear  River  above 1,241;  n,  1505 

Improvement  of  Cape  Fear  River  at  and  below i,  242;  n,  1507 

Wilson  Harbor,  N.  Y.,  improvement  of i,  648;  rv,  3129 

Wilson,  Point,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off i,  561 

Winnebago  Lake,  Wis.  f see  Fox  River) i,  471;  iv,  2789 

Winnibigoshish  Lake,  Minn.,  reservoir  at: 

Construction  of 1,379;  m,  2182 

Operating  and  care 1,880;  in,  2190 

Wintnrop  Harbor,  Mass.,  examination  and  survey i,  81 

WinyahBig,  S.  C,  inaprovement  of I,  247;  n,  1527 

Wisconsin  Entrance,  Wis.  (seeDuluth) i,  449;  iii,  2611 

Withlacoochee  River,  Fla.,  improvement  of l,  286;  ii,  1638 

Woodbridffe  Creek,  N.  J. ,  examination  and  survey i,  164 

Wood,  Melinda  (schooner),  removal  of  wreck  of i,  96,1145 

Woods  Hole  Channel,  Mass.,  improvement  of i,  84, 1111 

Wool,  Fort,  Va.  (see  Hampton  Roads) i,  25,  841 

Wrecks,  removal  of i,  38 

Albany,  N.Y 1,168;  n,  1315 

Annemessex  River,  Md I,  202;  ii,  1398 

Ashepoo  River,  S.  C 1,255;  n,  1550 

Ashley  River,  S.  C i,  254;  n,  1550 

Baltimore,  Md i,  205;  ii,  1410 

Bass  River  Light  Station,  Mass 1,96,1144 

Bath,  Me 1,62,1049 

Beaufort  River,  S.  C 1,255;  n,1550 

Block  Island  Sound,  R.  1 1,1144 

Bronx  River,  N.  Y 1,147;  n,1278 

Brooklyn,  N.Y... 1,147;  n,1278 

ButtermUk  Channel,  New  York  Harbor,  N.  Y 1,147;  il,1278 

Chatham  New  Harbor,  Mass 1,81,1095 

Chesapeake  Bay,  Va   1,232;  u,1484 

Chicago  River,  HI.,  North  Branch 1,485;  iv,2833,2866 

Colgate  Creek,  Md 1,205;  n,1410 

Columbia  River,  Greg.,  below  Tongue  Point.. i,594;  rv,3245 

Crisfield  Harbor, Md 1,202;  n,1398 

Cross  Rip  Light-Ship,  Mass 1,96,1144 

Deer  Island  Thoroughfare,  Me 1,62,1049 

Delaware  Bay  and  River i,182;  n,1367 

Duck  Creek  (Smyrna  River),  Del 1,202;  n,1398 

Elk  River,  Md.  (barges  J.  E,  OUlirwham  and  Wm,  E.  Weller)  ..  1,202;  n,1398 

Flynns  Knoll,  at  entrance  to  New  York  Harbor,  N.  Y 1,147;  ii,1278 

Galveston  Harbor,  Tex 1,845;  n,1972 

Horseshoe  Branch,  Ashepoo  River,  S.  C 1,255;  n,1550 

Hudson  River,  N.  Y 1,147,163;  n,  1277, 1815, 1816 

Hyannis  Harbor,Mass 1,96,1145 

Greenport,  N.  Y n,1278 

Kennebec  River,  Me i,62,  1049 

Keweenaw  Bay-Lake  Superior  waterway,  Mich i,  456;  in.  2722 

Kill  Pond  Bar,  Mass i,96;  1144 

Kingston,  R.  L,  off  Point  Judith 1,1145 

Long  Island  Sound,  N.Y 1,141;  il,1251 
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Wrecks,  removfd  of — Continned. 

MaiiTice  River,  N.  J  1,183;  n,1367 

Michigan  City  Harbor,  Ind i,504;  iv,2951 

Milwaukee  River,  Wis. 1,473;  iv,2813 

Mississippi  River 1,88,870,876;  m,2047,2091 

Mobile  Harbor,  Ala i,317;  n,1784 

Monomony  Beach,  Mass i,1094 

Monroe  Harbor,  Mich 1,586;  rv,3075 

Nantucket  Sound,  Mass 1,96,1145 

Narragansett  Bay,  R.  1 1,96,1146 

New  Baltimore,  N.  Y 1,168;  n,1816 

Newport  Harbor,  R.  1 1,96,1145 

Newtown  Creek,  N.  Y 1,147;  n,1277 

New  York  Harbor,  N.  Y 1,147;  11,1276,1277,1278 

North  Branch,  Chicago  River,  m 1,486;  iv,2833,2866 

North  River.  N.Y 1,147;  n,1277 

Pamlico  River,  N.C 1,244;  il,1516 

Pascagoula  Harbor, Miss i,317;  n,1783 

Petaluma Creek, Cal 1,561;  iv,3188 

Pigeon  Cove  Harbor,  Mass 1,81,1094 

Point  Judith,  R.  I i,1145 

Pollock  Rip  Light  Vessel,  Mass 1,96,1146 

Portage  Luce  ship  canals,  Mich 1,456;  m.2722 

Port  Chester  Harbor,  N.Y 1,141;  ii,1251 

Potomac  River .- 1,222;  n,  1443 

Provincetown  Harbor,  Mass 1,81,1095 

Quonochontaug,  R.I 1,1144 

Karitan  River,  N.J 1,168;  n,iai5 

St.  Joseph  Harbor,  Mich i,605;  iv,2961 

St.  Marys  River,  Mich 1,522;  iv,8015 

Savannah  Harbor,  Ga 1,266;  n,1593 

Shelter  Island,  N.Y n,1278 

Smyrna  River,  Del i,202;  n,1898 

Superior  Lake-Keweenaw  Bay  waterway,  Mich i,456;  iu,2723 

Tongue  Point,  Columbia  River,  Oreg i,  594;  iv,  8245 

Urbana  Creek,  Va i,222;  n,1443 

Vineyard  Sound,  Mass 1,96,1144 

Waiska  Bay,  St.  Marys  River,  Mich i,523;  iv,8015 

Washington,  D.  C i,222;  n,1443 

Washington,  N.  C 1,244;  n,1616 

Weymouth  Fore  River,  Mass 1,81,1096 

Y. 

Yamhill  River,  Oreg.,  improvement  of 1,691;  iv,8284 

Yankton,  S.  Dak.  (/?€c  Missouri  River) i,888;  ra,2220 

Yaquina  Bay,  Oreg. : 

Examination  of 1,677;  iv,3215 

Improvement  of Ii574;  iy,8212 

Yazoo  River,  Miss.: 

Improvement  above  mouth 1,855;  u,2009 

Improvement  of  mouth,  including  Vicksburg  Harbor i,  857;  ii,  2016 

Yellow  Bluff,  Tenn,  construction  of  bridge  across  Forked  Deer  River i,  620 

Yellowstone  National  Park,  improvement  of i,  637;  vi,  8863 

Yellowstone  River,  Mont,  and  N.  Dak. ,  improvement  of i,  894;  m,  2281 

York  River,  Va.,  improvement  of i,217;  n,1481 

Youghiogheny  River,  Pa.,  examination  and  snryey 1,428 

Yuba  River,  Cal.  (see  California  D6bris  Commission) i,618;  vi,8747 

O 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


i 


Digitized  by 


J 

Google 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


N 


Digitized  by 


Google 


Digitized  by 


Google 


\l 


Digitized  by 


Google 


